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LISTA DE FIGURAS Y TABLAS.

Capitulo 2

Figura 1 (p. 58) Izquierda: Imagen del equipo de ERP del laboratorio del Instituto
Universitario de Neurociencia (IUNE) de La Universidad de La Laguna. Derecha: Imagen de

participante en condiciones de experimento.

Figura 2 (p. 61) (Muller 'y Kutas 1996). En el electrodo Cz podemos ver los
componentes N1 y P2 mas amplios para los nombres propios (linea punteada) cuando se

compara con sustantivos comunes (linea continua).

Figura 3 (p. 63) (Luck, 2014) Ejemplos de artefactos. Aqui vemos el registro en
presencia de actividad muscular, cardiaca, por movimientos leves de cabeza o relacionados con

el sudor y por dltimo ondas alfa.

Figura 4 (p. 64) (Oostenveldt, 2011). Ejemplos de artefactos oculares detectados
mediante Analisis de Componentes Independientes. Se observa la distribucién fronto polar y los

artefactos por parpadeo, potentes, de duracion fija y no ritmicos

Tabla 1.1 (p. 51) Disefio de Experimentos de EEG

Tabla 1.2 (p. 51) Disefio Experimentos conductuales

Chapter 3

Figure 1 (p. 78) Figure 1. Timeline of experimental trials. The spaces between word

frames correspond to blank intervals of 192 ms. The first language frame included the complete
introduction sentence: Yesterday you met a friend from your childhood (Ayer te encontraste con
una amiga de la infancia). The approximate translation of the next frames is: She told you that
she has come to Tenerife to pass her honeymoon. The last frame included either the word

‘continue’ or a yes/no coherence question (30% of trials).

Figure 2 (p. 84) ERP waves in four representative electrodes for sentences combining a
deictic verb of motion (to go, to come) or a static verb (to be), and a close or distant place name.
The analyzed time-windows, signaled with vertical boxes in the top left graph (TW1: 180-210
ms. and TW2: 280-340 ms.) were obtained by means of a statistical data-driven procedure. The

ERP waveforms were low pass filtered at 12 Hz for graphical purposes only
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Figure 3 (p. 85) Differential distant-close ERP waves, and differential voltage maps for
the three verbs: to go, to come, to be, at two time-windows obtained by means of a statistical
data-driven procedure: TW1 (180-210 ms.) and TW2 (280-340 ms.). The white spots in the
maps correspond to the electrodes included in significant topographical clusters for each pair-

wise comparison.

Figure 4 (p. 85) Differential ERP waves and differential voltage maps, for the contrasts
to come-to go, to come-to be, and to go-to be in distant and close places, at the 280-340 ms
time-window. The white spots in the maps correspond to the electrodes included in significant

topographical clusters for each pair-wise comparison.

Figure 5 (p. 87) (A) Sources estimation for the contrast distant-close place. Distant
places in comparison with close places reduced activation in the left medial temporal cortex
(MTC) in the context of the deictic verbs to come and to go, and in the right fronto- polar cortex
(FPC) in the context of the verb to go. Also, ‘coming to distant place’ increased activation in the
posterior cingulate cortex (PCC) compared to ‘coming to close place’. (B) Sources estimation
for the contrast to come-to go shows that ‘coming to distant place’ increased activation in the
right fronto-polar cortex (FPC) in comparison with ‘going to distant place’. The bar diagrams

show the peaks of activation for the significant sources in each experimental condition.

Table 1 (p. 76) Example of the experimental materials resulting from crossing the verb
(to come, to go, to be) and the geographical place (close, distant). All six versions shared the

introductory sentence. In parenthesis the original Spanish version.

Table 2 (p. 93) Frequency of verb-place combinations in the local newspaper El Dia

(search in Google as: site:eldia.es ‘expression’).

Chapter 4

Figure 1 (p. 112) Percent of yes responses in the coherence judgment task for each
experimental condition, combining deictic verb (to go vs. to come) and place name (close vs.
distant).

Figure 2 (p. 113) ERP waves in four representative electrodes for sentences combining a
deictic verb of motion (to go vs. to come) and a place name (close vs. distant). The analyzed
time-window, signalled with a vertical box in the top right graph (TW: 320-400 ms) was
obtained by point-wise procedure. The ERP waveforms were low- pass filtered at 12 Hz for

graphical purposes only.
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Figure 3 (p. 114) (A) Differential distant-close ERP waves and voltage maps for the verbs
to go and to come. (B) Differential to come-to go ERP waves and voltage maps for close and
distant places. The significant effects were obtained by means of point-wise procedure at the
320-400 ms time-window. The white spots in the maps correspond to the electrodes included in

significant topographical clusters for each pair-wise comparison.

Chapter 5

Figure 1 (p. 134) Outline of a trial with an experimental paragraph. The approximate
translation of the frames into English is: A few days ago you met a young architect / and he told

you that / he has come / to Tenerife / to work in a studio. / Does it make sense?

Figure 2 (p. 136) Reading time of the place name in Exp. 1 (second-person paragraphs)
and Exp. 2 (first-person paragraphs) as a function of motion verb (proximal vs. distal) and place
(local vs. distant). In both experiments the ‘proximal motion & distant place’ was read more
slowly than the ‘proximal motion & local place’ paragraphs, indicating that proximal motion

verbs induce strong reader self-perspective.

Figure 3 (p. 137) Coherence judgment scores in Exp. 1 (rating scale 1-5) and Exp. 2 (%
Yes) as a function of motion verb (proximal vs. distal) and geographical place (local vs.
distant). The coherence judgments in Exp. 3 (% Yes) are plotted as a function of regional accent

(Canary Islands vs. Madrid) and geographical place (local vs. distant).

Table 1 (p. 133) Experiment 1. Examples of the four versions of the materials combining
transitive (bring / take) or intransitive (come / go) deictic verbs with local and distant places.

The paragraphs are shown both in a literal English translation and in their original Spanish.

Table 2 (p. 136) Mean reading times (and standard deviations) in ms. for geographical
place (close vs. distant) for each specific transitive and intransitive motion verb, in second-

person paragraphs (Exp. 1) and first-person paragraphs (Exp. 2).

Table 3 (p. 138) Experiment 1. Mean coherence ratings (1 to 5) and mean response times
(ms) for each specific transitive and intransitive motion verb and geographical place. In

parenthesis are the standard deviations.

Table 4 (p. 140) Experiment 2. Mean coherence judgments (% Yes) and mean response
times (ms) for each specific transitive and intransitive motion verb and geographical place. In

parenthesis are the standard deviations.
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Table 5 (p. 144) Experiment 3. Mean coherence judgments (% Yes) and mean response
time (ms) for each motion verb (bring, come) as a function of regional accent (local vs. distant)

and geographical place (close vs. distant). In parenthesis are the standard deviations.
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Extended Summary

In the linguistic field of pragmatics, deixis refers to the use of certain words that
require knowledge about the speaker’s perspective to fully understand their referent. Deictic
words are semantically impoverished as they provide little information about the referent. For
instance, ‘I’, ‘you’, ‘before’ or ‘here’ are terms that only can convey a full meaning when
they are linked, respectively, to the current speaker, the current listener, the speaker’s
utterance of time and the speaker’s spatial perspective. This referential cluster of ‘here-now-
I-you’ has been called the ‘deictic center’, especially in face-to-face conversational settings
(Biihler, 1982; Duchan, Bruder & Hewitt, 1995). There are also deictic verbs that express
motions from the speaker’s point of view in the deictic center. Thus, deictic proximal verbs
(‘come’, ‘bring’) refer to a motion toward the speaker’s location, whereas distal verbs (‘go’,
‘take’) denote a motion away from the speaker’s place (Black, Turner & Bower, 1979;

Fillmore, 1966).

However, we use language not only to communicate about the current situation, but
also we employ it for ‘displaced’ reference; namely, to refer to non-present entities or events.
An extreme case of displaced reference occurs in written narratives, in which the writer and
the reader do not share a communication setting. Surprisingly, even in this case, deictic terms
such as ‘I’, ‘here’, ‘that’ or ‘come’ are frequently used. But unlike in on-line communication,
readers make a ‘deictic shift’ to refer these deictic terms to entities in their situation model

rather than to the current environment (Duchan et al. 1995).

The objective of this dissertation is to study the cognitive and neural processes
underlying geographical perspective-taken, during plain comprehension of written or oral

materials, guided by deictic markers (pronouns and motion verbs), in absence of any pictorial
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

information, mental imagery or spatial reasoning instructions. In order to elicit a geographical
point of view we created minimal texts describing a character’s displacements to a
geographical place by means of deictic verbs of motion, such as ‘come’ or ‘go’. We expect
that these verbs strongly induce a spatial perspective that, depending on some linguistic
parameters, would be aligned either with the reader’s own geographical place, as a proxy of
face-to-face communication, or with a narrative protagonist’s geographical place, involving
deictic shift or displaced communication. To create a deictic center mediated by purely
linguistics mechanisms we develop a set of three studies using grammatical person as a
powerful modulator of deictic perspective. Specifically, in study 1 short paragraphs were
written in the second person to induce self-perspective, and in study 2 the paragraphs referred
to a story protagonist and were written in the third person to induce other-person perspective.
In study 3 we explored whether first-person materials, like second-person texts, also induce
self-perspective; in addition, in this study we tested a new hypothesis on the impact of
regional accent on perspective- taking while listening to first-person utterances. Studies 1 and
2 collected and analyzed Event-Related Potentials (ERP) associated with paragraphs that
include deictic verbs of motion. They also included a behavioral measure of coherence

judgments. Study 3 employed behavioral measures: reading times and coherence judgments.

The first ERP study aimed to induce self-centered geographical perspective during the
reading of second-person paragraphs, creating thus a proxy of conversational settings.
Previous studies in the literature have reported that second-person pronouns induce readers to
engage in self-perspective (Brunyé, Ditman, Mahoney, Augustyn & Taylor, 2009; Ditman,
Brunyé, Mahoney & Taylor, 2010; Fields & Kuperberg, 2012). Our participants live in
Tenerife, and each experimental paragraph included a critical sentence describing a
character’s motion either to the readers’ local place (the town ‘La Laguna’, the island

‘Tenerife’ or the region ‘Canarias’) or to a distant place in Spain (the town ‘Barcelona’, the

18
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Extended summary

region ‘Catalonia’, or the continental territory ‘Peninsula’). We used deictic verbs to index
motions toward (‘come’) or away (‘go’) from the speaker. Also there was a control condition
with the non-deictic verb (‘be’), which provides speaker-independent locative information.
Here there is an example of experimental paragraph, in different versions, translated from
Spanish: ‘Yesterday you met a friend from your childhood. He told you that he has [come /
gone /been in] to [Tenerife / Barcelona/ to pass his honeymoon’. The ERPs, time-locked to
the place name, found an enhancement of the N400 component for those paragraphs
describing a motion inconsistent with the readers’ geographical perspective (e.g., ‘he has
come to Barcelona’) rather than consistent with their perspective (e.g., ‘he has come to
Tenerife’ or ‘he has gone to Barcelona’), indicating neural sensitivity to the readers’
geographical perspective. Also we found an enhancement of the ERP early components N1
and P2 for local places, but only in the context of the deictic verbs. These early components
have been associated in the literature with self-relevance or self-reference (Fields &
Kuperberg, 2012). Moreover, the source estimation for these early effects revealed
activations in the medial temporal region (parahippocampal gyrus), generally associated with
episodic memory and self-relevance (Bucker & Carroll, 2007; d’Argembeau et al., 2007;
Spreng, Mar & Kim, 2009). For the stative verb ‘be’ we did not find any difference in ERPs
between close and distant places paragraphs (e.g., ‘he has been in Tenerife’ vs. ‘he has been
in Barcelona’), confirming that the aforementioned effects with deictic verbs were
perspective related, rather than depending on purely lexical differences between the local and
distant place names. The behavioral results were convergent with the ERP results: paragraphs
inconsistent with the reader’s perspective were judged as less ‘coherent’ than those consistent

with their perspective, but only in the context of deictic motion verbs.

The purpose of the second study was to explore, also with the ERP technique, how

readers of narratives could take the protagonist’s geographical perspective in the narrative

19
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

world. With this aim participants first read an extended story, which described a protagonist’s
personal traits, customs and his/her place of residence (e.g., the town of Barcelona, and the
region of Catalonia), differing from the participants’ own living place. Afterwards, the
participants received several paragraphs with deictic verbs of motion (‘come’ or ‘go’), similar
to those used in the study 1. However, they differed in some important aspects from the
previous materials: they referred to the story protagonist (e.g., Montse), they were written in
the third rather than the second grammatical person and they described a character’s motion
toward the protagonist’s living place (e.g., Barcelona) or to a distant-to-protagonist residence
(e.g., the town of Seville, and the region of Andalusia). For instance, ‘Yesterday, Montse met
a friend from her childhood. He told her that he has [come / gone] to [Barcelona / Seville]
to pass his honeymoon’. Across the stories (and the corresponding motion paragraphs) the
local place and the distant place were counterbalanced. Namely, for the protagonist in a given
story Barcelona / Catalonia were her living places and Seville / Andalusia were distant
places, whereas for the protagonist in another story it was the other way around. We found an
enhancement of the N400 component of the ERP for those paragraphs describing a motion
inconsistent with the protagonist geographical perspective (e.g., ‘he has come to Seville’ for
Montse’s story) rather than consistent with their perspective (e.g., ‘he has come to Barcelona’
or ‘he has gone to Seville’), indicating that the reader succeeded to take the protagonist’s
geographical perspective. Also in the behavioral task, participants judged as less coherent
those paragraphs describing motions that were inconsistent with the protagonist’s
geographical perspective rather than those that were consistent. Unlike in the previous study,
however, the early ERP components (N1 and P2) were not sensitive to any experimental
manipulations. This makes sense if we assume that these components index self-relevance,
triggered by the second-person paragraphs in study 1, but absent in the current extended

stories in the third person.
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Extended summary

The third study consists on three behavioral experiments, which explore new
hypothesis on geographical perspective-taken, guided by grammatical person and deictic
verbs. The experiments included paragraphs with the deictic verbs employed before (‘come’
and ‘go’) and added two new deictic verb of motion, one proximal (‘bring’) and one distal
(‘take”). In this way we attempted to generalize the previous behavioral results to verbs that
are semantically more complex, given the fact that they refer to an object translation in
addition to a moving agent. Also the experiments used local place names, where the
participants live (‘Tenerife’, ‘Canarias’) or distant place names (‘Madrid’, ‘Peninsula’).
Experiment 1, confirmed and extended with the new deictic verbs, the behavioral results of
study 1; namely, we found that after reading a second-person introductory sentence (‘On
Monday an Iberia pilot told you that he connects to Internet everywhere. He told you that...),
the motion sentences that were consistent with the reader’s perspective (e.g. ‘he always
brings to Tenerife his laptop’) were read faster and yielded more coherent judgments than
those which were not (e.g. ...he always bring to Madrid his laptop’). Experiment 2 used first-
person versions of the same paragraphs (‘On Monday an Iberia pilot told me that he connects
to Internet everywhere. He told me that...) and the results mirrored the result of Experiment
I; namely, sentences consistent with the reader’s perspective yielded more coherence
judgments and faster reading than non-consistent sentences. These results indicate that, at
least with short paragraphs, readers tend to understand the first grammatical person as
referring to their own geographical point of view. However, this result is at odds with the fact
that in literary narratives first-person is usually interpreted as another person’s perspective
(for instance, the writer of an autobiography, a diary or a letter) rather than the reader’s
perspective. Also, a few studies have shown that the first grammatical person is referentially
ambiguous; it can be understood either as another person or oneself, depending on the

amount of linguistic context (Brunye et al. 2009). In Experiment 3, we used the same first-
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

person short paragraphs as before but presented aurally, and introducing a paralinguistic
manipulation: the Spanish regional accent. Thus, the same motion paragraphs were voice-
recorded, either read by speakers with a strong local regional accent (Tenerife, Canary
accent) or by speakers with a distant regional accent (Madrid, Castilian accent). The results
showed a strong impact of the regional accent on perspective-taking. With local-accent
speakers, participants aligned the narrative perspective with theirs own; for instance, they
judge more coherent ‘he came to Tenerife’ than ‘he came to Madrid’. However, with distant-
accent speakers, participants relied on the other-person perspective, reversing the coherence

judgments pattern.

In sum, this dissertation deals with a timeless topic: the interface between language
and spatial cognition. However, it has several novelties in comparison with previous
researches. First, here the task demand was just reading for comprehension, whereas in most
studies in the literature, participants were asked to learn verbal descriptions or maps of
environments, and then make spatial judgments that explicitly require inferences (e.g.,
Avraamides & Carlson, 2003; Bower & Morrow, 1990; Franklin & Tversky, 1990; de Vega
& Rodrigo, 2001). Second, we used large-scale spatial environments (geographical places)
rather than small-scale environments (objects distributed in a room) as it is usual in other
studies. Third, we collected brain measures, in addition to behavioral measures, providing for
the first time ERP effects (N1, P2, P3 and N4 components) associated with geographical
perspective. Fourth, most of the perspective effect reported here are associated with the
manipulation of purely linguistic markers (the grammatical person and the deictic verbs of
motion), which demonstrated being powerful modulators of perspective in reading. Fourth,
the last experiment demonstrated that, in absence of any other information, a paralinguistic

cue, the regional accent, also modulates the listener’s perspective-taking.
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Extended summary
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

El espectador de una pelicula, en ocasiones, llega a tener la sensacién de que esta
completamente inmerso en el mundo de ficcion creado por el director y los guionistas. Si la
narracion cinematografica es buena, el espectador al poco tiempo puede ‘caminar en los pies

del protagonista’ y entender las interacciones de los personajes en el mundo ficticio.

Imaginemos por un momento que somos el ‘camara’ de esa pelicula de la que
hablamos, y el director no nos han dicho dénde debemos ubicarnos para grabar una escena.
Veriamos como los personajes interactian entre ellos en su representacion de la historia.
Segln donde pongamos la camara en la grabacion del escenario podriamos tener una
perspectiva dptima de la situacion que permitiria al espectador tener una buena comprension
de la escena, o bien podriamos perder informacion crucial de modo que el espectador no
comprenderia la escena. Nuestra tarea es buscar varias perspectivas de la camara para recoger
toda la informacion relevante de la escena sin interrumpir a los personajes, proporcionando
una narracién audio-visual coherente. Imaginemos ahora que ese escenario narrativo es
totalmente creado por medio del lenguaje, como es el caso de una novela. Segiin avanzamos
en la lectura el autor nos va situando en varias ubicaciones desde las que el lector puede
‘observar’ este escenario narrativo, y construir una representacion coherente de los personajes
y los eventos. Siguiendo la analogia con la pelicula el autor de una narracion debe elegir la
toma de perspectiva mas adecuada para guiar al lector en la construccién mental de las

escenas.

Esta tesis estudia los procesos cognitivos que corresponden a la interfaz cognitiva
entre el lenguaje y la representacién espacial. Para este fin, nos hemos centrado en los
procesos implicados en la toma de perspectiva geogréafica del yo-lector en el curso de la
comprensién del lenguaje. La idea de este estudio es que la persona cuando comprende una
narracion necesita tomar un punto de vista, que puede ser inducido Unicamente por el

lenguaje. Nuestra aproximacién a esta linea de estudio tiene dos principales novedades. A
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Capitulo 1. Lenguaje y Cognicion Espacial.

diferencia de la mayoria de los estudios, los efectos de perspectiva espacial que presentamos
son incidentales ya que ocurren durante la comprensién natural del lenguaje como puede ser
la lectura o la escucha de frases referidas a un entorno geogréafico, sin ayuda de otras fuentes
de informacion (p. ej. mapas) y sin ninguna instruccién de seguimiento de estrategias
especificas (p. ej. imaginacién mental). También esta tesis utiliza por primera vez la respuesta
electrofisiol6gica de los Potenciales Relacionados a Eventos (ERP) y no Unicamente medidas

conductuales para investigar la perspectiva espacial.

Esencialmente los experimentos de esta tesis se enmarcan entre dos lineas de estudio.
El estudio neurocientifico de la interfaz lenguaje-cognicion espacial, para conocer los
mecanismos que subyacen a la representacion que hacemos del espacio. El papel
desempefiado por el lenguaje deictico para inducir en el lector la toma de perspectiva en la

representacion del espacio.

1.1.  INTRODUCCION A LA DEIXIS

La deixis en linglistica es el campo de estudio de términos gramaticales que indican
relaciones entre el hablante y su entorno inmediato. La raiz del término deixis proviene del
griego deic cuyo significado seria ‘demostrar’, ‘hacer referencia’ o ‘indicar’. En la
comunicacion cara a cara, las expresiones deicticas ‘sefialan’ a objetos o eventos en el
contexto no linglistico que rodean al hablante y al oyente y frecuentemente van acompafadas
de gestos indicativos como el sefialamiento o la mirada. De esta forma, los términos deicticos
conectan a los hablantes con el contexto inmediato de la comunicacion. Esta tesis doctoral
investiga los procesos de comprension del lenguaje deictico desde la perspectiva de la

neurociencia cognitiva.
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

Para ilustrar el caracter pragmatico y la necesidad de establecer un vinculo entre el
lenguaje deictico y el contexto inmediato, supongamos que visitamos a un experto en
inteligencia artificial que intenta, como ya se ha intentado tantas veces en las Gltimas décadas,
programar un ordenador para que comprenda el lenguaje. Supongamos que el programador
cree firmemente en la tesis de Allan Turing (1950), segun la cual comprender el lenguaje se
reduce a computacion de simbolos formales. Nuestro entusiasta experto se pone manos a la
obra y dota al ordenador de una inmensa memoria semantica, que incluye amplios
conocimientos del mundo fisico, geogréfico, biol6gico, social, etc. Ademaés, le proporciona
un amplio vocabulario con definiciones de todas las acepciones de las palabras, y, finalmente,
una sintaxis consistente en reglas formales que permiten producir e interpretar combinaciones
gramaticalmente legales de palabras. Sometamos el programa a un sencillo test de Turing, es
decir, hagamosle preguntas y veamos si sus respuestas son convincentes. Probemos con un

ejemplo,

Pregunta. ‘Todos los elefantes viven en Asia’

Respuesta: ‘Falso, algunos elefantes no viven en Asia sino en Africa’

A nuestro programador le brillan los ojos por el éxito indudable que supone una
respuesta tan inteligente. Envalentonado, nos dice que sigamos haciendo pruebas. Entonces
hacemos una pregunta aparentemente sencilla que incluye algunos términos deicticos.
Presentamos algunas de las respuestas reales que han dado varios softwares de simulacién de

inteligencia.
P. ¢Has venido aqui?’
R. Mitsuku (Worswick, 2005). ‘No he venido aqui. ;Cémo es?’

R. Rose (Demo Version) (Wilcox, 2011): ‘JEh?’

R. A.L.I.C.E. (Wallace, 1998) ‘Creo que yo he venido aqui’
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Capitulo 1. Lenguaje y Cognicion Espacial.

Después de varias pruebas nuestro programador se retira algo mustio, ya que las
respuestas cuando no son directamente incorrectas, son evasivas 0 generales, y en cualquier
caso no demuestra ‘capacidades deicticas’. Durante semanas, hace un gran esfuerzo
generando varias reglas que puedan desenmarafiar el significado y la intencionalidad de una
frase como la anterior. Pero no es tan sencillo. Por ejemplo, el término ‘aqui’ tiene una
referencia muy variable en diferentes escalas espaciales dependiente del contexto sensorio-
motor e intencional; puede ser la ubicacion respecto a un objeto (el botdn de arranque esta
aqui), un mueble (el lapiz estd aqui), una habitacion (la aspiradora esta aqui), un edificio (la
cocina esta aqui), una ciudad (mi casa esta aqui), un pais en un mapa (mi ciudad esta aqui),
etc. Posiblemente encontrariamos que cada frase con el término ‘aqui’ requiere sus reglas
particulares y no podriamos crear un corpus suficiente para encarar todos los casos posibles.
En realidad, comprender los términos deicticos durante una conversacion requiere algo
cualitativamente distinto de la aplicacion de reglas formales sobre simbolos (Van Dijk,

1994); desvelar los referentes sensorio-motores (Perrig & Kintsch 1985),

El argumento desarrollado hasta aqui es analogo al conocido experimento mental de la
‘habitacion china’ de Searle (1980). Un hipotético individuo -por ejemplo el filésofo Jerry
Fodor- esta encerrado en una habitacion en la que recibe mensajes escritos en chino a través
de una ranura, teniendo acceso a manuales de instrucciones muy precisos que le permiten
generar mensajes de respuesta también en chino. Sin embargo, esta capacidad de
manipulacién de simbolos que posee Jerry Fodor no le permitiria tener la menor comprension
del significado, ya que no podria relacionar los mensajes chinos con referentes en el mundo
real. En el caso del lenguaje deictico la dificultad de ‘toma de tierra’ de los simbolos es
critica. Los referentes de ‘aqui’, ‘esto’, ‘ti’, ‘yo’, etc. son entidades que estan ‘ahi fuera’ y un

programa de inteligencia artificial por sofisticado que sea dificilmente podra establecer los

vinculos referenciales. En una frase como la anterior, el ordenador deberia ser capaz de
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

interpretarla como referida a ‘su’ propio centro deictico. Para ello habria que dotar al
ordenador de informacion sobre su lugar en el mundo, incluido un cierto sentido de su
identidad, un conocimiento sensorio-motor de su entorno, asi como el reconocimiento del

interlocutor.

1.1.1. Centro deictico

El centro deictico es el punto a partir del cual se establece el ‘aqui’ y el ‘ahora’ del
hablante y tiene prioridad sobre otros elementos del discurso (Duchan, Bruder & Hewitt,
1995). El centro deictico se convierte en el marco referencial o el punto de anclaje que une el
lenguaje deictico con la representacion del mundo fisico inmediato. En la forma de
comunicacion mas primitiva, oral y cara a cara, las relaciones entre la situacién y lenguaje
tienen un punto de unidn claro, el centro deictico de la persona que est& hablando. El centro
deictico en la conversacién coincide con el aqui y ahora. Sin embargo, como veremos mas
adelante, en el texto narrativo, el lector debe establecer, a partir de la informacion
proporcionada por el texto y de su propio conocimiento del mundo, un centro deictico virtual
o ficticio (el de los personajes) independiente del suyo propio. Esta representacion virtual es
crucial para la comprension de la narracion, y el lector debe ser capaz de mantenerlo, como

escenario de los eventos descritos, sin necesidad de recordatorios o indicadores.

1.1.2. Términos deicticos

La mayoria de las lenguas, si no todas, disponen de un amplio repertorio de palabras
deicticas, de escasa carga seméantica en si mismas, pero que permiten una rapida referencia al
contexto comunicativo actual. Una vez establecido el centro deictico, podemos hacer

inferencias sobre los términos deicticos y darles significado completo. Los términos como
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Capitulo 1. Lenguaje y Cognicion Espacial.

13 >

yo’, ‘tw’, ‘él/ella’ son referidos al hablante, al oyente y otra persona, respectivamente.
También hay términos deicticos como, ‘ahora’, ‘antes’ o ‘después’ que indican marcos
temporales relativos al momento del habla. Finalmente, existen verbos deicticos de
movimiento tales como ‘venir’ o ‘traer’ que denotan movimientos hacia la localizacién del
hablante, y verbos como ‘ir’ o ‘llevar’ que se refieren a movimientos desde la localizacion del
hablante. De modo que si alguien dice ‘yo voy a traer el libro mafiana’, asumimos que ‘yo’ se
refiere a quien estd hablando en ese momento, ‘traer’ indica un acto de transportar el objeto al
lugar donde tiene lugar la conversacion y ‘mafana’ se refiere al dia siguiente al del momento
del habla. Durante una conversacion los diferentes términos deicticos guian la atencién hacia

elementos de la situacion compartida por el hablante y el oyente.

1.1.3. El mundo narrativo: desplazamiento deictico

En la lectura de una narracion, a pesar de que no existe un contexto compartido entre
el autor y el lector, también se incluyen elementos deicticos. Las inferencias que podamos
hacer sobre las relaciones lenguaje y situacidn se organizaran a partir de un nuevo centro
deictico. Veamos ahora una variante de la frase deictica que tratamos en la pagina 24, pero
ahora incluida en un contexto narrativo:

- Amo: ‘¢Vienen aqui?’

- Viernes: ‘Sivienen aqui y a otro lugar’

- Amo: ‘;Has estado aqui con ellos?’

- Viernes: ‘Si, he estado.’ (Robinson Crusoe, 1972)

Durante la comprension de narraciones hacemos un cambio de referencia o re-
mapeamos la relacion entre hablante y referente. El centro deictico aqui no es ni el del autor,
ni el del lector, sino que se trata de un centro deictico virtual situado en el mundo narrativo de
los personajes (Rappaport, 1995; Black Turner & Bower, 1979). En el anterior ejemplo,
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

tomado de la famosa novela de Daniel Defoe, en la Ultima frase el ‘yo’ es el personaje
Viernes, el ‘aqui’ es una isla desierta de la costa de Brasil y ’antes’ podemos situarlo en algin

momento de principios del siglo XVII anterior a la llegada de Robinson Crusoe a la isla.

A este proceso que es muy comln en las narraciones vamos a referirnos por

‘desplazamiento deictico’. Pongamos un ejemplo, fuera de la narrativa novelesca:

- Cuando yo estaba en Roma un amigo vino a visitarme.

Es interesante comprobar que el verbo deictico ‘venir’ denota un movimiento
determinado hacia un centro deictico correspondiente a un episodio del pasado que no
coincide con la posicién de la persona que esta hablando ni con la del oyente. En este caso,
las relaciones expresadas por el lenguaje deictico quedan supeditadas al establecimiento de
un centro deictico virtual que esta situado en el mismo mundo narrativo, pero éste requiere

una actualizacion del sistema representacional para poder ser integrado.

1.2.  INTERFAZ ENTRE LENGUAJE Y COGNICION ESPACIAL

Una habilidad comdn a la mayoria de especies animales es la capacidad de tener una
representacion espacial del entorno. Esta representacion permite orientarse y desplazarse en
el espacio geografico y es Util para predecir la interaccion con el entorno local o global; por
ejemplo, facilita labores de caza, cria y migracion de los individuos y los grupos. Sin
embargo, una habilidad Unica en el ser humano es la de crear representaciones espaciales a
partir del lenguaje. Por ejemplo, basandonos Unicamente en descripciones podemos
orientarnos en una ciudad nueva y encontrar una meta. A partir de descripciones verbales,
somos también capaces de sumergirnos en esta experiencia espacial interna y razonar,
memorizar y movernos mentalmente en ese espacio virtual (de Vega & Rodrigo 2001;

Hatzipanayioti, Galati & Avraamides, 2016). El lenguaje deictico es un potente modulador de
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Capitulo 1. Lenguaje y Cognicion Espacial.

la referencia espacial, ademas el lenguaje escrito o auditivo es un material sencillo de
manipular y permite ser la base de amplia variedad de paradigmas experimentales.
Presentamos una serie de estudios donde se investiga la cognicion espacial mediada por el
lenguaje, con la siguiente estructura. 1) Verbos deicticos como inductores de la toma de
perspectiva 2) Pronombres deicticos como inductores de perspectiva del yo (auto-referencia)
o del otro. 3) Modelos situacionales y cognicién espacial como producto de la representacion

personal y espacial.

1.2.1. El papel de los verbos deicticos de movimiento

Las situaciones en las que el lenguaje describe un proceso dinamico o de movimiento
de los personajes suelen estar determinadas por una estructura sintactica comdn, que incluye
un verbo de movimiento y, a veces, un modificador adverbial o de otro tipo que dé
informacion sobre el origen, finalidad o el modo del movimiento (Habel, 2005). Por ejemplo,
‘Juan vino rapidamente a la estacion’ o ‘Marta trajo el libro desde su casa’. Un aspecto
fundamental de los verbos deicticos de movimiento es que inducen en el lector/oyente una

toma de perspectiva como veremos a continuacion.

En un estudio clasico Black y cols., (1979) pidieron a participantes que leyeran y
evaluaran la comprension de frases en las que se exponia un desplazamiento deictico con los
verbos Come (Venir), Go (Ir), Bring (Traer) y Take (llevar). Los textos consistian en parrafos
compuestos de dos frases que el lector se auto-administraba. En la primera frase se describia
un personaje en un escenario, (‘Terry termind de trabajar en el jardin’), en la segunda frase se
explicaba un desplazamiento del personaje con un verbo deictico coherente con la perspectiva
del personaje (‘Cuando termind fue hacia el interior de la casa’) o incoherente con la

perspectiva del personaje (‘Cuando termind vino al interior de la casa’). Se registraban los
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

tiempos de lectura de la segunda frase y el juicio de coherencia que realizaba el sujeto al final
de cada parrafo. Los autores encontraron que las frases que implican un desplazamiento
coherente con un centro deictico se leen mas rapido y se juzgan como mas comprensibles que
las frases incoherentes con el centro deictico. Los autores interpretaron estos resultados como
demostracion de que espontaneamente el lector de narraciones establece un punto de vista
centrado en el personaje, y comprende mejor el texto si éste se mantiene de forma coherente

con dicho punto de vista.

Aparte del citado estudio, los verbos deicticos de movimiento como inductores de
perspectiva espacial no han sido especialmente estudiados. Hay algunos estudios orientados
al desarrollo del lenguaje en nifios (Macrae, 1976; Rall & Harris, 2000; Richards, 1976). En
el experimento de Rall y Harris (2000), por ejemplo, estudian la capacidad del nifio para la
interpretacion del movimiento desde el punto de vista del personaje, pero el punto central de
la investigacion fue el desarrollo de la conciencia sobre un personaje narrativo y no tanto el
estudio del verbo como indicador de navegacion en la cognicion espacial. Gran parte de la
investigacion en verbos deicticos trata sobre particularidades translinguisticas en el uso de los
verbos deicticos, por ejemplo en mandarin (Liu, 2001), en samoano (Platt, 1986) 0 en

tibetano (Hongladerom, 1996).

1.2.2. El papel de los pronombres deicticos

Aunque en la comunicacion se pueden hacer referencias personales implicitas en el
contexto comunicativo mediante gestos o miradas (Auter & Davis, 1991), las referencias
personales en el lenguaje pueden ser moduladas por elementos linguisticos. En concreto los
pronombres personales o posesivos pueden designar a las personas que forman parte del

contexto comunicativo tanto en una conversacién real como en una narracion. En los estudios
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Capitulo 1. Lenguaje y Cognicion Espacial.

empiricos sobre este tema se usa frecuentemente un paradigma de verificacion en los que se
presentan frases manipulandose la persona gramatical, seguidas de una tarea de
reconocimiento o verificacién de un escenario narrativo o visual (Brunyé, Ditman, Mahoney,
Augustyn & Taylor, 2009; Ditman, Brunyé, Mahoney & Taylor, 2010). Los autores
encuentran un claro efecto de la persona gramatical y la toma de perspectiva en el escenario.
Asi, los pronombres personales y adjetivos posesivos de segunda persona (‘t0’, ‘tu’, ‘tuyo’,
etc.) facilitan una toma de perspectiva centrada en el yo-lector, mientras que los pronombres
y posesivos de tercera persona (‘é1’, ‘ella’, ‘suyo’, etc.) inducen una perspectiva del otro para
representar la informacién espacial. La perspectiva y la experiencia de inmersién narrativa
estan implicitamente moduladas por el lenguaje deictico y las simulaciones van asociadas al
lenguaje, incluso cuando no son necesarias para la realizacion de una tarea. (Brunyé et al

2009; Hartung, Burke, Hagoort & Willems, 2016)

También se ha investigado con técnicas neurofisiolégicas el papel de los pronombres
y posesivos de primera persona (‘yo’, ‘mi’, ‘mio’) como un posible factor determinante de
perspectiva del yo y de conciencia de si mismo (Esslen, Metzler, Pascual-Marqui y Jancke,
2008; Johnson et al, 2002). El uso de pronombres auto referidos o referidos a otro puede ser
cruzado con otros factores de interés para el estudio. En los algunos estudios se utilizan frases
con un pronombre (auto-referente, referido a otro o referido a un objeto) y asociadas a
nombres o conceptos con valencia emocional (Blume & Herbert, 2014; Walla, Duregger,
Greiner, Thurner y Ehrenberger, 2008; Walla & Herbert, 2015). Se encuentran diferencias
sistematicas en componentes tempranos de los ERPs cuando se usan términos que incluyen
referencias personales (mi taza, su coche) en comparacién con aquellos que no son referentes
a personas (la taza, el coche). En este sentido, Zhou y cols. (2010) afirman que las referencias

personales inducidas por el lenguaje, son ‘psicologicamente relevantes’.
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1.2.3. Razonamiento espacial a partir del lenguaje

Varios estudios comprueban que los lectores son capaces de representar la situacion
espacial a partir de una descripcion verbal, hasta el punto de simular o inferir cambios de
perspectiva en el mundo narrativo (Avraamides, Loomis, Klatzky & Golledge, 2004; Fischer
& Zwaan, 2008; Glenberg, 2007). Por ejemplo, Coello y Bonnotte (2013) muestran que la
lectura de los términos deicticos estd directamente relacionada con la representacion del
espacio personal. El experimento se centr6 especificamente en el estudio de dos articulos en
francés, la (articulo determinado °‘la’) o cette (articulo demostrativo ‘este’). A los
participantes se les pidié una tarea de juicio ortografico de un articulo (la, cette) y un objeto
(manzana, bola o0 una taza) y posteriormente se expuso en una pantalla el objeto a diferentes
distancias. Se pidi6 que realizaran un juicio sobre si el objeto era alcanzable con el brazo
derecho. Cuando se presentd el articulo determinado la (la) el juicio de accesibilidad se
realiz6 de forma mas répida en el caso de objetos con una ubicacién mas cercana que con el
articulo demostrativo cette (este). Con los objetos inaccesibles se encontré el patrén inverso.
Los autores interpretaron los resultados como evidencia de una estrecha relacion entre el

contenido espacial de los determinantes y la representacion de un espacio peripersonal.

Hay un conjunto de estudios sobre la interfaz lenguaje-cognicidn espacial, en los que,
inicialmente, el participante aprende una descripcidn narrativa de un entorno espacial y luego
debe hacer juicios que requieren inferencias sobre relaciones espaciales no explicitas en el
texto (p. ej., Hatzipanayioti et al. 2016; Avraamides & Carlson, 2003; Franklin & Tversky,
1990; de Vega & Rodrigo, 2001). En este caso se prueba la capacidad de recuperar y razonar
con informacion espacial derivada de las narraciones. En el estudio de Hatzipanayioti y cols.
(2016) se manipulaba la descripcion del entorno espacial, desde una perspectiva egocéntrica
0 bien desde una perspectiva externa o de observador. En ambos casos la recuperacion de la

informacion espacial tenia un mejor desempefio cuando estaba alineada con el protagonista
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Capitulo 1. Lenguaje y Cognicion Espacial.

principal de la narracién. Los autores discuten los resultados indicando que los lectores
seleccionan una perspectiva basada en la informacién disponible en la narracion y la

informacion del centro deictico con una perspectiva inmersa en el mundo narrativo.

En una linea de estudio se pide a los participantes que lean narrativas donde se
describen localizaciones de varios objetos, después se les piden que hagan inferencias a partir
de varias re-orientaciones de la perspectiva (Bryant, Tversky & Franklin, 1992; de Vega &
Rodrigo, 2001; Franklin & Tversky, 1990; Franklin, Tversky & Coon, 1992). En el estudio
de de Vega y Rodrigo (2001) se pedia a los participantes que juzgaran las posiciones de
varios elementos en dos condiciones, con una silla giratoria que permitia tomar una
perspectiva fisica con una orientacion similar a la solicitada, o con una silla fijada en el suelo,
que obligaba a la reorientacion ‘mental’ cuando era solicitada. Encontraban facilitacion para
las respuestas en las que se permitia la orientacion espacial del participante alineada con la
necesaria para la tarea. Los efectos de relacion funcional y memoria han sido replicados por

varios autores (Dutriaux & Gyselinck, 2016; Hatzipanayioti et al. 2015; Wang, 2005).

Tversky, Bauer-Morrison, Franklin y Bryant (1999) sefialan que la cognicion espacial
no es una conceptualizacion euclidea del mundo, sino mas bien un modelo mental del espacio
que esta intrinsecamente relacionado de la significacion perceptiva y conceptual. Por tanto, la
accesibilidad a la representacion espacial va a depender de la relacion funcional y perceptiva

que establezca la persona.

1.3. DEIXISCOMO OBJETO DE ESTUDIO DE LA TESIS.
Para los objetivos de la tesis hemos manipulado dos variables deicticas: 1.- la persona

gramatical como inductor de toma de perspectiva del yo o del otro y 2.- los verbos deicticos
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

de desplazamiento como inductores de consistencias e inconsistencias con la toma de

perspectiva.

1.3.1. La persona gramatical.

La comprension de oraciones escritas en segunda persona y primera con un contexto
linglistico minimo, es un proxy de la comunicacién oral y escrita. Por proxy nos referimos a
que el centro deictico del yo-lector es andlogo al inducido por el texto; por tanto, el lector
puede usar su propio centro deictico para comprender la semantica de los conceptos deicticos.
La persona gramatical puede hacer referencia a) a la primera persona, que es el hablante, b) a
la segunda persona, que es el receptor, y c) a la tercera persona, ni hablante ni receptor. La
informacion del hablante tendrd un peso importante en los términos deicticos (Brunyé et al,
2009) y es un potente mediador del hilo conductor de la narracion (Ditman et al, 2010;
Hartung et al, 2016). Por estas razones en ocasiones nos referiremos a la persona narrativa

como hablante que conduce la narracién, aln en presencia de otras personas gramaticales.

a) La primera persona narrativa. Es un recurso literario de uso necesario en diarios
personales (‘El diario de Anna Frank’), o novelas autobiograficas (‘Relato de un naufrago’), a
veces es usado en la narracion novelesca (‘Robinson Crusoe’) o en el formato epistolar
(‘Werther”). Es lenguaje de uso comin también en videojuegos denominados shooters en los
que se prueba una perspectiva propia de interaccion con el medio. Al igual que la segunda
persona gramatical, es un recurso en publicidad (Yo no soy tonto’) y advertencias sanitarias

(“Yo consegui dejarlo’) (Gunsch, Brownlow, Haynes & Mabe, 2000).

b) La segunda persona narrativa, apela a la atencion del lector, y suele ser un recurso
utilizado en mensajes de advertencia o de seguridad (‘Di no a las drogas’) o panfletos

politicos o sociales que usan la figura exhortativa (‘Movilizate por una educacién mejor’).
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Capitulo 1. Lenguaje y Cognicion Espacial.

Esta persona gramatical es adecuada para este tipo de mensajes porque al implicar al lector,
hace que éste se siente aludido por el mensaje. Seguramente por ello el uso de la segunda

persona narrativa en la novela no es comun (Fludernik, 1993).

c) La tercera persona narrativa es la que mas se suele usar en la narracién novelesca.
De esta forma se presenta un personaje principal y a partir de él se establecer el centro de la

narracion y las relaciones de éste con el mundo.

1.3.2. Verbos deicticos

Los verbos deicticos de movimiento indican un desplazamiento con referencia a un
hablante. La funcién de los verbos proximales ‘traer’y ‘venir’ es expresar un desplazamiento
cerrado desde un punto lejano hacia un punto cercano al centro deictico de la persona. En
espafiol los verbos proximales indican que hay una intencion de completar el desplazamiento
hasta el centro deictico del hablante. Imaginemos que estamos en Sevilla y queremos
referirnos al movimiento de una persona que se traslada de Bilbao a Madrid; en ningln caso
diriamos ‘Viene a Madrid’, a pesar de que el sentido de la marcha es el mismo que si se
dirigiese a Sevilla. Sin embargo, el centro deictico del hablante es pléstico, y puede ser més
amplio en caso de compartir una caracteristica comdn del espacio geografico, en este ejemplo
si el hablante categorizase a Sevilla y Madrid como Sur con respecto a Bilbao, se entiende

que es correcto decir ‘Harto de las lluvias del norte, vino a Madrid’.

Los verbos deicticos distales ‘ir’y ‘llevar’ indican un desplazamiento desde el centro
deictico. También pueden indicar movimientos entre dos puntos lejanos al centro deictico del
hablante. Sin embargo, los verbos distales no tienen una funcidn exclusivamente deictica,
sino que son muy polisémicos. Por ejemplo, se usan para desplazamiento entre espacios no

relacionados con el centro deictico. También tienen varios usos no deicticos, por ejemplo,
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como perifrasis (‘El hombre va y me dice’), indicador de accion futura (‘Vamos a salir en un
rato’) y también puede usarse para denotar una duracion (‘La operacion llevard unos

minutos’) (Adaptado de Clark y Garnika, 1973).

1.3.3. Términos no deicticos

Los términos no deicticos son independientes del hablante, no necesitan una
referencia, o un anclaje entre narracion y hablante, y por tanto no ponen a prueba el modelo
situacional. Un recurso usado por simuladores de inteligencia artificial cuando le hablan con
lenguaje deictico es responder en términos absolutos, no referenciados, de esta forma

convierten su lenguaje en no deictico.

P. ¢ Puedes venir aqui?

R. Mitsuku (Worswick, 2015): Yo estoy en todas partes donde hay internet.

El verbo estar es un verbo con muchos significados y puede tener una funcién
semantica determinada segln la estructura sintactica de la frase. En concreto, para los
objetivos de esta tesis usaremos la funcion locativa del verbo ‘estar’ que es describir el hecho
de permanecer o hallarse en un lugar con una cierta estabilidad temporal. Los predicados
locativos son sobre los objetos o personas y requieren la construccion ‘estar en’ (Franco &
Steinmetz, 1985), ‘La Giralda esta en Sevilla’. El verbo ‘estar’ en su funcion locativa no es
un término deictico, ya que su significado no requiere de un referente y por tanto es
independiente del hablante. Para los objetivos de los estudios presentados en la tesis la
funcidn locativa del verbo ‘estar’ puede servir como verbo estativo, control o de referencia

en el estudio de verbos deicticos de desplazamiento.
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

En este capitulo se explicaremos los objetivos generales y los objetivos especificos de
cada uno de los estudios. A continuacién explicaremos la estructura de la seccion
experimental y, por Ultimo, realizaremos una exposicion general de los materiales,

procedimiento y metodologia.

2.1. OBJETIVOS
La tesis incluye tres objetivos generales, cada uno de los cuales ha dado lugar a un

estudio. Concretamente:

Objetivo 1. Estudiar los procesos neuroldgicos relacionados con la perspectiva del yo-
lector, cuando es inducido a utilizar su propio centro deictico, mediante la segunda persona
narrativa, durante la comprension de movimientos en el espacio geogréfico. Con este fin se

han propuesto los siguientes objetivos especificos desarrollados en el Estudio 1:

- Explorar los marcadores electrofisiol6gicos (N1, P2, P3) y las medidas conductuales
sensibles a la perspectiva del yo lector, inducida por la segunda persona narrativa en ausencia

de claves contextuales.

- Explorar las fuentes probables asociadas a la toma de perspectiva del yo lector,
hipotéticamente las regiones mediales anteriores y posteriores (cingulado anterior, cingulado

posterior, prectneo, hipocampo).

Objetivo 2. Estudiar los procesos neurolégicos relacionados con la perspectiva del
otro cuando el lector es inducido a utilizar un centro deictico geografico virtual de un
personaje narrativo, mediante la tercera persona narrativa. Los objetivos especificos

desarrollados en el Estudio 2 son:
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

- Explorar los marcadores electrofisiol6gicos y las medidas conductuales sensibles a
los procesos de toma de perspectiva de un personaje narrativo, mediada por la presencia de

un contexto narrativo escrito en tercera persona.

Objetivo 3. Explorar con medidas conductuales los procesos de toma de perspectiva
mediada por la primera persona gramatical en ausencia de claves contextuales. Los objetivos

especificos se desarrollaron en el Estudio 3.

- Ampliar el material deictico para el estudio de toma de perspectiva, incluyendo dos

verbos proximales (venir y traer) y dos verbos distales (ir y llevar).

- Ampliar el material deictico para el estudio de toma de perspectiva en primera

persona narrativa.

- Explorar el impacto de una clave paralinglistica (el acento regional) en la toma de
perspectiva alineada con el yo del lector (acento regional canario) o con un lugar distante

(acento peninsular) durante la escucha de primera persona narrativa.

2.2.  ESTRUCTURA DE LA SECCION EXPERIMENTAL

Como se ha revisado en el capitulo anterior, hay numerosos acercamientos para
examinar los procesos cognitivos que subyacen al uso y la comprension de la deixis. Para
alcanzar los objetivos de esta tesis hemos desarrollado un paradigma experimental que
permite el andlisis de procesos durante la lectura en primera, segunda y tercera persona
narrativa, asi como durante la escucha de primera persona narrativa. Para observar la
influencia de la toma de perspectiva hemos usado verbos deicticos de desplazamiento
geografico. También hemos estudiado la creacién de un mundo narrativo; declarado, por

medio de la descripcion de un personaje. Por dltimo, hemos usado claves paralinglisticas,
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

como son los acentos regionales para modular la toma de perspectiva. Ademas hemos
implementado dos estudios en sendos experimentos de Potenciales Relacionados con Eventos
(ERP de sus siglas inglés). Esperamos que el uso de este material muestre resultados
consistentes con otros estudios de toma de perspectiva mediada por verbos deicticos y
pronombres y ayude a aclarar algunas preguntas sobre el procesamiento relacionado con la
toma de perspectiva y el razonamiento geografico. Presentamos a continuacién una

descripcién pormenorizada de los estudios que componen la tesis.

Estudio 1 (Capitulo 3): Exploramos la respuesta conductual y electrofisiol6gica ante
la lectura de frases escritas en segunda persona narrativa que contienen verhos deicticos de
desplazamiento (‘Te encontraste con un joven arquitecto. Este te dijo que vino a Tenerife...”")
y verbos estativos, no deicticos (‘Este te dijo que ha estado en Barcelona...’). Es destacable
de este experimento la presencia de desplazamientos a lugares que el lector puede reconocer
como familiares. La ausencia de claves geogréficas explicitas provoca que el participante use

su propio centro deictico para la comprension, es decir, su localizacién geografica actual.

Estudio 2 (Capitulo 4): Exploramos la respuesta conductual y electrofisiol6gica ante
la lectura de frases escritas en tercera persona narrativa que contienen verbos deicticos de
desplazamiento. La descripcion de un personaje incluye informacion que permite localizar
con claridad en un lugar geogréafico especifico (‘(...) Montse estudia Historia en la
Universidad de Barcelona (...)°). Este experimento reproduce la narrativa novelesca y los
desplazamientos se producen entre localidades ajenas a la del participante (‘Montse se
encontré con un joven arquitecto. Este le dijo que habia venido a Barcelona...’). En estos
textos se presenta a un personaje que es el centro de la narrativa y a éste se hace referencia

por su nombre propio, en tercera persona.
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

Estudio 3 (Capitulo 5): Exploramos la respuesta conductual ante la lectura de segunda
persona narrativa y lectura y escucha de frases en primera persona narrativa que contienen
verbos deicticos de desplazamiento. Contempla la validacion de verbos deicticos transitivos
(traer, llevar) e intransitivos (ir, venir) (Experimento 1) y la narracién en primera persona
narrativa en lectura (Experimento 2) y con presentacién auditiva. Se incluye el uso de acentos
regionales como indicador para la toma de perspectiva en el experimento con presentacion

auditiva (Experimento 3).

2.3. METODOLOGIA

2.3.1. Participantes

La muestra seleccionada para los estudios se compone en su mayoria de alumnos y
alumnas de Grado de Psicologia de la Universidad de La Laguna, de 18 a 25 afios, el 77%
fueron mujeres. Por razones relacionadas con la posible lateralizacion cerebral de los
procesos linguisticos, en los experimentos con registros de electroencefalografia se
seleccionaron exclusivamente participantes con dominancia manual derecha, evaluada con el
Inventario de Lateralidad de Edimburgo (Oldfield, 1971). Por cuestiones de disefio
experimental (la principal manipulacion implica perspectiva geografica), se seleccion6

exclusivamente participantes que viviesen o hubieran vivido durante varios afios en Canarias.

2.3.2. Disefio

En la descripcién del material mostraremos que la construccion de los estimulos de
cada uno de los experimentos tiene propiedades comunes. Sin embargo, el disefio general de
los experimentos de la tesis presenta muchas excepciones. De forma esquematica, las

siguientes tablas (1.1 y 1.2) resumen las principales manipulaciones en cada uno de los
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estudios. El disefio especifico lo explicaremos

correspondientes.

Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

mas detalladamente en los capitulos

Persona Contexto Direccion Tino Verbo Lugar Acento
Gramatical Del Verbo P Geogréafico Regional
Proximal Participante Incoherencia
1 Segunda Implicito Distal Intransitivo ricip
- Lejano local
Estativo
Presentacion . . .
Proximal - Personaje Incoherencia
2 Tercera de un - Intransitivo .
. Distal Lejano global
personaje

Tabla 1.1 Disefios de Experimentos de EEG

Persona Contexto Direccion Tioo Verbo Lugar Acento
Gramatical Del Verbo P Geogréafico  Regional
31 Sequnda Imolicito Proximal Intransitivo  Participante Incoherencia
' 9 P Distal Transitivo Lejano local
. - Proximal Intransitivo  Participante Incoherencia
3.2 Primera Implicito - o -
Distal Transitivo Lejano local
. . . Intransitivo  Participante  Local Incoherencia
3.3 Primera Implicito Proximal o -
Transitivo Lejano No-local local

Tabla 1.2 Disefio de Experimentos conductuales

2.3.3. Material

El material disefiado para cada uno de los

experimentos tiene una estructura

sintactica-funcional comun. Son pérrafos que se componen de dos oraciones, en la primera se

narra un encuentro con un personaje introducido en la narrativa. En la segunda oracion se

narra la conversacion que tuvo lugar con ese nuevo personaje, en la que se describe un

desplazamiento geografico y la razon del

mismo.

Para ilustrar la funcién del material usado haremos una descripcién pormenorizada de

la oracion modelo que se repetird a lo largo de los tres estudios con pequefias diferencias. La

oracion de ejemplo es la que corresponde a los experimentos del Estudio 1 tercer experimento

del Estudio 3. A continuacion presentamos el andlisis sintactico funcional, en el que

denotamos la funcién formal, funcién semantica y funcién pragmatica de cada sintagma.
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

Obsérvese que la primera oracion introduce la persona narrativa. Mientras que la

segunda oracion contiene la clausula deictica, por lo que sera el objeto de estudio.

Primera oracidn: Oracion Simple en la que se narra un encuentro:

Te encontraste con un amigo de La Infancia

Sintagma Verbal CC de compafifa

‘Te encontraste’. El pronombre hace la funciéon de Complemento Directo. EI nicleo
del Predicado es un verbo que implica un encuentro entre el personaje introducido y el
hablante. La persona gramatical crea la narrativa, que en este ejemplo recae sobre la segunda

persona y representa una de las principales manipulaciones entre experimentos de la tesis.

‘con un amigo de la infancia’. El Sintagma de Complemento Circunstancial de
Compaifiia denota caracteristicas u oficios del personaje introducido. Esta caracteristica de la

frase crea contexto suficiente para un micro-texto o pequefia narrativa.

Segunda oracién: Oracién Subordinada Sustantiva de Complemento Directo, mantiene
concordancia de persona gramatical y semantica con la primera frase. En ésta se narra el
contenido de la conversacion entre los personajes, que incluye el desplazamiento deictico y
un cierre que siempre es concordante con las expectativas o inferencias que se pueden hacer
del personaje introducido. El estilo indirecto de la oracion subordinada donde se parafrasea el
contenido de la conversacién lo usamos porque interesa el contenido de la frase y no tanto la

forma del discurso.

Te dijo que ha venido a Barcelona a ver a un familiar

Sintagma verbal Sintagma verbal + CC lugar CC de causa

Oracién Subordinada
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

‘Te dijo que’: NUlcleo del predicado de la segunda oracion. El pronombre hace la
funcién de Complemento Directo. ‘Te” denota que el personaje introducido es quien expone
su propio desplazamiento. La conjuncion anunciativa ‘que’ introduce la proposicion

sustantiva en un estilo indirecto.

‘ha venido a Barcelona’: Nucleo del predicado de la proposicion subordinada.
Aparece el verbo deictico y el Complemento Circunstancial de Lugar que dan la informacion
suficiente para cerrar la clausula deictica. Por esta razén las medidas sobre el cierre de
clausula seran el objeto de estudio en los experimentos que miden Tiempo de Reaccién y

ERPs.

‘a ver a un familiar’: Complemento Circunstancial de Causa. Cierre de frase.
Mantiene la concordancia con las expectativas o inferencias derivadas del personaje

introducido en la primera oracion.

El tercer experimento del estudio 3 tiene una presentacion auditiva de los estimulos.
Dadas las necesidades de tomar el Tiempo de Respuesta cuando se presenta el cierre de la
clausula deictica, se crea una estructura sintactica distinta. Ndtese que se mantiene la funcién

sintictica cada uno de los términos de la oracion y Gnicamente varia la estructura de la frase.

Me dijo que ha venido a trabajar en un estudio en Tenerife

I T I 1
Sintagma verbal Sintagma verbal CC Causal CC Lugar
I 1
Oracion Subordinada

Oraciones de relleno: Ademas, en todos los experimento se afiadieron parrafos de relleno

(fillers en inglés) con un formato similar al de los pasajes experimentales expuestos. Estos
parrafos no incluian los lugares geograficos que usabamos en el estudio y tampoco utilizaban

verbos deicticos de desplazamiento en la segunda frase. En su lugar, se referian a una
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

variedad de acciones o eventos. En la mitad de las oraciones de relleno habia incongruencia
en el Complemento Circunstancial de Causa de la segunda oracién con respecto a la primera
oracion. Este podria deberse a incoherencia semantica local entre la informacién de las dos
frases (por ejemplo, ‘Hace unos dias tomaste café con una chica vegetariana, te dijo que
normalmente come grandes filetes’) (Estudios 1 y 3), o incongruencia con el conocimiento
aportado al participante, (‘(...) Rocio toca el piano (...). Rocio se encontré con su profesor de

musica. Este le dijo que le encantaba como toca el violin’ (Estudio 2).

2.3.4. Procedimiento

En todos los experimentos los participantes fueron asignados aleatoriamente a una de
las listas creadas en un disefio de cuadro latino, de esta forma el contrabalanceo de
condiciones de cada item se hacia intersujeto. En el grupo de estudios que presentamos en
esta tesis, cuando nos referimos a estimulos hablamos de palabras concretas en el contexto de

oraciones.

Experimentos conductuales con presentacion visual.

La presentacion de los estimulos y el registro de respuestas se controlan mediante el
programa de presentacion de estimulos E-Prime software (versién 2.0.10.242, Psychology
Software Tools; Schneider et al., 2002). Cada ensayo comienza con un punto de fijacién de
500 ms en el centro de la pantalla, seguida de la primera oracién, que permanece en la

pantalla hasta que los participantes presionan la Barra Espaciadora en un teclado tipo Qwerty.

La presentacién de la segunda oracién se hace en tres segmentos de palabras
autoadministradas [Sintagma Verbal / Sintagma Verbal de Oracidon subordinada /
Complemento Circunstancial de Causa de Oracion subordinada]. A la pregunta '¢Es
coherente?' Los participantes juzgaron la coherencia presionando los botones de la barra
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

horizontal de nimeros 1 a 5 en un teclado Qwerty en las tareas de juicio de coherencia en
escala tipo Likert, o mediante los botones ‘si’ 0 ‘no’ asignados, (‘S’ y ‘L’, en teclado Qwerty)
contrabalanceado entre participantes en las tareas de juicio dicotémico. Todas las oraciones
terminaban con una pregunta sobre juicio de coherencia a las que el participante debia

responder para pasar al siguiente ensayo.

Experimentos conductuales con presentacion auditiva.

La presentacion de los estimulos auditivos y el registro de las respuestas de los
participantes y los tiempos de respuesta fueron controlados por el programa de presentacién
de estimulos E-Prime software (version 2.0.10.242, Psychology Software Tools; Schneider et
al., 2002). Los parrafos de la lista se presentaron en orden aleatorio. Después de la Gltima
palabra (el nombre del lugar), los participantes hicieron un juicio de coherencia presionando
los botones asignados para las respuestas ‘Si’ o ‘No’, (‘S” y ‘L’, en teclado Qwerty),
contrabalanceados entre participantes. Todas las frases acaban en un juicio de coherencia de

respuesta obligatoria.

Experimentos de ERP.

El procedimiento seguido durante una sesion de registro de EEG se caracteriza por
dos etapas bien diferenciadas, la preparacion del participante y el registro de la sefial. Durante
la preparacion el participante permanece sentado y relajado en una silla mientras se le coloca
el casco con los electrodos (0 sensores de actividad eléctrica). La tarea del experimentador es
minimizar la impedancia en los contactos entre electrodos y el cuero cabelludo, y de esa
forma facilitar el flujo de corriente eléctrica entre ambos. Preparar al participante para una
sesion de registro toma en torno a 25 minutos con un rango amplio de variabilidad. En los
estudios de Electroencefalografia (EEG) hemos medido la actividad eléctrica registrada por

64 electrodos posicionados en un gorro eléstico que sigue las posiciones relativas del sistema
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

10-20 (Homan, Herman & Purdy, 1987) sobre el cuero cabelludo. Las condiciones del
registro de EEG son relativamente simples y permiten al participante una lectura cdmoda en

una posicién natural ante el ordenador.

La presentacion del estimulo y el registro de respuestas se controlan mediante el
software Presentation software (version 15.1, Neurobehavioral Systems, Inc.). Cada frase
comienza con un punto de fijacion de 500 ms en el centro de la pantalla, seguida de la
primera oracion, que permanece en la pantalla hasta que los participantes presionan un botén
de Joystick para avanzar. A continuacion, después de otro punto de fijacion de 500 ms, la
segunda oracién se presenta automaticamente palabra por palabra, con tiempo variable
calculado en funcién del nimero de letras y 500 ms fijos para las palabras finales y los
nombres geograficos. A la pregunta ‘;es coherente?' Los participantes juzgaron la coherencia
del pasaje presionando el botdn ’si’ o ‘no’ asignado (Botones ‘Left trigger’y ‘Rigt trigger’ en
un joystick tipo Gamepad) contrabalanceado entre participantes, y las respuestas se recogen
para analisis. Las preguntas de coherencia aparecieron aproximadamente en el 30% de los

pasajes en ambos estudios de ERP.

Durante el registro de EEG la sefial se amplifica y filtra en un rango de frecuencia
amplio. Coincidiendo con la presentacién de estimulos, el ordenador de presentacion envia
por el puerto paralelo una sefial, trigger, al ordenador de registro. Dicha sefial identifica el
tipo de estimulo y el momento de su aparicion. Posteriormente es utilizada en los analisis
para obtener los ERPs. El trigger se envié siempre coincidiendo con la aparicion de la
palabra critica que coincidia con el cierre de la clausula deictica de desplazamiento (lugar

geografico) y permitié ademas identificar el tipo de condicién experimental.
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

2.4. MEDIDAS

2.4.1. Conductuales

Tiempos de Lectura y de respuesta:

Por Tiempos de Reaccion (RT) nos referimos a medidas de tiempo sobre la lectura de
frases. Para tener un registro y un seguimiento temporal del curso de la lectura presentamos la
frase dividida en varios tramos de palabras agrupadas en base a su funcién sintactica
[Sintagma Verbal / Sintagma Verbal de Oracion subordinada / Complemento Circunstancial
de Causa de Oracién subordinada]. Cuando el participante ha leido y comprendido el texto
mostrado en pantalla aprieta una tecla o botén asignado. El ordenador recoge la diferencia de
tiempo entre la presentacion de la palabra o grupo de palabras y la respuesta del participante.
También tomamos los tiempos que el participante usa para dar una respuesta en el juicio de
coherencia. El tiempo de reaccion en lectura y de respuesta es un indicador clasico de
procesamiento y coste cognitivo (Britton, Holdredge, Curry & Westbrook, 1979, por

ejemplo).

Juicio de coherencia:

En el Juicio de Coherencia se solicita al participante que dé una estimacién subjetiva
del grado de coherencia que atribuye a la frase. En estos estudios no se da ninguna
instruccién especifica sobre el criterio que se debe seguir para la decision. La respuesta se
puede presentar en una escala tipo Likert en la que el participante da una gradacion de la
incoherencia o en una tipo dicotémica en la que se da una respuesta en términos absolutos, si
la considera incoherente o no. Los juicios de coherencia tienen una utilidad afiadida en los
experimentos de la tesis; a partir del analisis de respuesta a los items de relleno, tenemos una

medida de que el participante lee y comprende las frases.
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

Los juicios de coherencia y los Tiempos de Lectura en cada condicién fueron
analizados mediante ANOVA de medidas repetidas, para las comparaciones simples se

usaron pruebas t con correcciones para mediciones maltiples.

2.4.2. Medidas electrofisioldgicas

Para ilustrar el uso de ERP presentamos una breve descripcion del tipo de analisis de
sefial que hemos usado en los estudios de EEG, centrada en los siguientes aspectos: los
fundamentos fisicos que subyacen a los cambios de potencial eléctrico en el cuero cabelludo,
los fundamentos tedricos de los componentes de ERP y lectura, la adquisicion, el

preprocesamiento y el analisis estadistico de los datos.

Figura 1. lzquierda: Imagen del equipo de ERP del laboratorio del Instituto Universitario de
Neurociencia (IUNE) de La Universidad de La Laguna. Derecha: Imagen de participante en condiciones
de experimento.

El registro de EEG permite medir la actividad eléctrica cortical asociada a los
procesos electroquimicos que caracterizan la comunicacion entre neuronas. En caso de que la
diferencia de potencial entre el medio extracelular e intracelular supere un limite de
activacion o umbral, la neurona envia un potencial de accién a lo largo del axén. Los
potenciales de accion generan un potencial transmembrana que puede ser detectado por un
conductor eléctrico en el medio extracelular en proximidad cercana a la neurona. Un supuesto

acoplamiento eléctrico directo entre un sensor y el tejido neural permitiria el registro
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

temporalmente preciso del disparo de una sola unidad (Khodagholy et al, 2015). Sin embargo
el registro extracraneal presenta algunas dificultades. Desde un punto de vista eléctrico los
tipos de potenciales (diferencias de voltaje) que se producen durante la comunicacién entre
neuronas y que contribuyen a la sefial que es registrada con EEG, son los potenciales de
accion y los potenciales postsinapticos (PPs, excitatorios e inhibitorios, PPEs y PPIs). El
flujo de corriente hace que cada neurona funcione como un pequefio dipolo eléctrico, que es
una distribucion de carga formada por una carga positiva y una negativa, con el mismo valor,
diferente signo y muy cercanas entre si. En particular, se considera que un registro de EEG
mide el sumatorio de los potenciales postsinapticos de los dipolos eléctricos generados a
nivel de dendritas en agrupaciones relativamente densas de neuronas. Para poder ser
detectado en la superficie, dicho sumatorio debe incluir PPs generados en una misma ventana
temporal por agrupaciones de neuronas que, desde un punto de vista geométrico, se
encuentren orientadas en una misma direccion. El sumatorio de los dipolos generados
funcionara como un Unico dipolo cuando tengan similar orientacion y temporalidad. En
direccion ortogonal al dipolo eléctrico se produce un campo magnético; solamente dandose
las condiciones geométricas de cercania y orientacion paralela al cuero cabelludo es posible
que la débil sefial producida por los PPs genere un potencial eléctrico que pueda ser detectado
por los electrodos en la superficie. Entre las diferentes medidas con significacion fisioldgica
que se pueden extraer de un registro de EEG, los ERP es posiblemente la méas conocida en
neurociencia cognitiva, y es también la que hemos utilizado en las diferentes investigaciones

incluidas en la presente tesis doctoral.

2.4.3. Componente de ERP y lectura
Los ERPs se obtienen del analisis de segmentos de EEG asociados a la presentacion

de estimulos concretos, siendo el promediado de estos segmentos la principal técnica de
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

analisis para su obtencién. La principal ventaja del uso de los ERPs es que nos permiten
estudiar de manera m&s 0 menos instantanea, con precision de milisegundos, el
procesamiento cerebral relacionado con un estimulo o evento psicolégico (Kutas & Van
Petten 1994; Luck, 2014; Rugg & Coles, 1995). La onda que resulta del promedio de varias
presentaciones de estimulos que comparten alguna propiedad (p.ej. pertenecen a una misma
condicion experimental) presenta varias caracteristicas visualmente identificables (picos
positivos y negativos o deflexiones) que se han asociado a procesos cognitivos mas o menos
especificos. La polaridad del pico, el momento temporal en el que ocurre y su sensibilidad a
determinado tipo de manipulaciones experimentales (p.ej. la comparacion entre palabras y
pseudopalabras) definen lo que habitualmente se conoce como componentes del ERP (p.ej.
N400). Su relevancia para la neurociencia cognitiva reside en el supuesto de que dichos
componentes de actividad reflejan la implicacién de tipos especificos de procesos o funciones
psicolégicas (p.ej. seménticas o de procesamiento del significado, en el caso del componente
N400). A continuacién detallamos algunos componentes claves relacionados con la lectura de

palabras.

Componentes tempranos: El complejo P1-N1 estd formado por componentes

asociados al procesamiento perceptivo del estimulo. Se inicia en torno a los 60-90 ms tras la
presentacion de un estimulo visual. Su distribucién topografica es occipital para la polaridad
Positiva y con una latencia de unos 30 milisegundos, y frontal para la polaridad Negativa. Se
relaciona con la actividad de corteza extraestriada. Dada su distribucion espacial y temporal
se asocia con el procesamiento perceptivo-visual del estimulo y también con procesos de
atencion. En principio, es un complejo ERP que dificilmente va a ser modulado por factores
que afecten a la integracion Iéxico-semantica del estimulo (Kutas, Van Petten & Besson,
1988). El componente P2 tiene un distribucion centroparietal y es mayor en respuesta a las

palabras de alta frecuencia que a las de baja frecuencia, y para palabras y pseudopalabras en
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

comparacién con cadenas de letras (Proverbio, Vecchi, & Zani, 2008), lo que sugiere que
refleja un reconocimiento superficial de las palabras. En P2 también podemos encontrar

efectos de auto-referencia (Fan et al, 2013; Shi, 2016; Shi, Zhou, Liu, Zhang & Han, 2011).

il =
—E—
@ 0
=]
=]
=
E_ 5 COMMon nouns
""" proper names
=T
10 -

800
Time [ms]

Figura 2. (Muller y Kutas, 1996). En el electrodo Cz podemos ver los componentes N1 y P2 mas amplios para
los nombres propios (linea punteada) cuando se compara con sustantivos comunes (linea continua).

P300: ElI componente P300 esta caracterizado por una positividad amplia a los 300
milisegundos tras la presentacién del estimulo. Estd asociado a procesos atencionales
relacionados con la novedad del estimulo, incluso cuando se estan ejecutando tareas paralelas
no relacionadas. También esta asociado a procesos de categorizacion semantica (Gray,
Ambady, Lowenthal & Deldin, 2004) También es un indice de relevancia, y esta asociado a
la referencia al yo; algunos estudios encuentran un componente P300 de mayor amplitud
cuando los participantes procesan pronombres posesivos en comparacién con pronombres no

relevantes para el yo (Shi et al., 2011; Zhou et al., 2010).

N400: ElI componente N400 es una onda de polaridad negativa de distribucion
centroparietal. Es el componente mas estudiado en psicolinguistica desde su descubrimiento y
descripcion como indicador de procesamiento de informacion semantica (Kutas & Hillyard,
1980). La investigacion ha demostrado su relacion con procesos de integracion semantica, y

que estd asociado a la valoracion que hace la persona del significado (Coulson & Kutas,
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2001; George, Mannes & Hoffinan, 1997). Asi también es un indicador de coherencia global
de la narracion (George, Mannes & Hoffinan, 1994). El estudio del componente N400 como
indicador de integracion semantica ha sobrevivido al uso de una gran variedad de estimulos,
incluyendo material escrito, gestual (Wu & Coulson, 2005) o narrativa visual. (Cohn,

Paczynski, Jackendoff, Holcomb, Kuperberg, 2012).

2.5. ANALISIS

2.5.1. Preprocesamiento

Una vez obtenida la sefal cruda de EEG se comienza con el preprocesado de datos.
Este consiste en una serie de pasos que buscan eliminar el ‘ruido’ 0 lo que se conoce como
artefactos, y en general toda actividad registrada que no asociamos a la actividad cerebral
objeto de estudio. Hacemos una descripcion pormenorizada de los procedimientos que

llevaremos a cabo en los diferentes estudios con medidas de EEG.

Filtrado: Con la idea de conservar los componentes del ERP de latencia larga sin
distorsion y de eliminar actividad de alta frecuencia (p.ej. actividad muscular), establecemos

un filtro pasa baja de 30 Hz. También quitamos bandas de frecuencia excesivamente lentas.

Rechazo de artefactos: En ambos estudios hemos hecho una limpieza manual de ERPs

con actividad no relacionada con la actividad cerebral objeto de estudio. Por ejemplo,

parpadeo, actividad de movimiento o EKG (Grafico 2)
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Figura 3. (Luck, 2014) Ejemplos de artefactos. Aqui vemos el registro en presencia de actividad muscular,
cardiaca, por movimientos leves de cabeza o relacionados con el sudor y por dltimo ondas alfa.

Anaélisis de Componentes Independientes: La sefial en EEG puede describirse como el

sumatorio de todas las sefiales que registra cada electrodo. El analisis de componentes
independientes (ICA) identifica conjuntos de datos como fuentes aisladas de la sefial en base
a criterios estadisticos de temporalidad y topografia. Estos conjuntos, tras ser representados y
bajo inspeccidn visual, pueden asociarse a fuentes de sefial determinadas, como por ejemplo
el parpadeo. El parpadeo se distingue de otros componentes en que es una actividad potente
con distribucién topografica cercana al polo frontal y con un tiempo similar de latencia entre
ensayos (Grafico 3). Mediante el procedimiento matematico de ‘proyeccioén’ sustraemos ese
componente del resto de la actividad eléctrica y de esta forma el registro conserva el resto de
informacion de la ventana de tiempo. La ventaja de este método de correccién de artefactos
es que permite conservar los ensayos con presencia de artefactos bien definidos, al tiempo

que minimiza el impacto de estos Ultimos. La segunda ventaja que tiene es que se aplica de
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forma individual, al contrario que el rechazo de artefactos por criterio, cuya correccion puede

ser mas liberal o conservadora debido a diferencias individuales.

En nuestros andlisis se usa a nivel individual para participantes cuyo nimero de artefactos
relacionados con parpadeos excedian el 30 por ciento de los estimulos, bajo inspeccién
visual. Y se aplica después de una correccion de artefactos con inspeccion visual que no

corrige el parpadeo.

En nuestros andlisis se usa a nivel individual para participantes cuyo nimero de
artefactos relacionados con parpadeos excedian el 30 por ciento de los estimulos, bajo
inspeccion visual. Y se aplica después de una correccion de artefactos con inspeccion visual

gue no corrige el pestafieo.

Figura 4. (Oostenveldt, 2011). Ejemplos de artefactos oculares detectados mediante Analisis de
Componentes Independientes. Se observa la distribucion fronto polar y los artefactos por parpadeo,
potentes, de duracion fija y no ritmicos

Promediado: Los ERPs se obtienen seleccionando y promediando segmentos de EEG
sincronizados con la presentacion de tipos de estimulos especificos. Los datos de todos los
participantes se colapsan en un Gran Promedio que conserva los valores de media y varianza

de los datos de cada condicion.
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

2.5.2. Analisis guiado por datos

En el andlisis de datos tradicional se establece a priori una seleccién de componentes
basada en la inspeccién visual de ventanas temporales y electrodos representativos de
componentes refrendados por la literatura previa. En nuestro caso, teniendo en cuenta lo
relativamente novedoso del paradigma experimental, es dificil crear hip6tesis acerca de la
localizacién precisa de efectos y/o su distribucion temporal. Por ello se ha propuesto un
acercamiento exploratorio o guiado por datos, como se recoge en otros estudios (Wessel &

Ullsperger, 2011).

Anélisis punto por punto: A partir de los grandes promedios, en primer lugar, se

realizan ANOVA de medidas repetidas, con Lugar Geografico y Verbo como factores. Para
cada punto de muestra, es decir para el valor del promedio de voltaje en una unidad de
tiempo, la diferencia de medias entre condiciones se cuantifica por medio de una prueba t de
muestras independientes. Cuando el nimero de puntos consecutivos donde se encuentra la
interaccion supera un intervalo de tiempo (p.ej. 28 ms.), se marca como ventana de tiempo de
interés para el andlisis y se reporta. También se reportan conjuntos de electrodos con

proximidad temporal para detectar agrupaciones.

Anélisis de cluster: Es otro tipo de analisis exploratorio que puede usarse como una
medida adicional al andlisis punto por punto o en sustitucion de éste. Llamamos cllsteres a
agrupaciones de puntos de muestreo, de estrecha proximidad espacial y temporal que tienen
un comportamiento similar y capaz de diferenciar entre condiciones en términos estadisticos
de cambios de voltaje. EI método de analisis de clister se ocupa de las comparaciones
maltiples en el espacio y el tiempo mediante la identificacion, en todo el segmento ERP, de
grupos de electrodos que muestran diferencias significativas de sefial electrofisioldgica entre

condiciones experimentales.
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

Para cada punto de dato (tiempo y electrodo), la diferencia de potencial entre
condiciones se cuantifica por medio de una prueba t de muestras independientes. A partir de
esta comparacion, se seleccionan todos los puntos de muestreo significativamente distintos
respecto a un umbral de error y los clisteres formados que mantengan proximidad espacial y
temporal. Para cada cluster se calcula finalmente una sola medida del tamafio del efecto del
agrupamiento observado (la estadistica a nivel de cluster) tomando la suma de todos los
valores t individuales dentro de la misma seleccion. Por ultimo los segmentos ERP se asignan
aleatoriamente a las condiciones experimentales en una permutacion (en nuestro caso usamos
2000 permutaciones). Este procedimiento de dos pasos permite obtener intervalos de tiempo
de interacciones significativas entre factores y explorar la distribucidon espacial de las

diferencias entre pares de condiciones.

2.5.4. Analisis de estimacion de fuente

Aplicamos andlisis de reconstruccion de fuentes para detectar regiones cerebrales
asociadas con los efectos observados en superficie, es decir, en los ERPs. La estimacion de
fuente busca a través de modelos matematicos identificar la estructura cerebral probable que
mejor explica los cambios de potencial en la superficie de la cabeza entre condiciones.
Frecuentemente se habla de busqueda de fuente como ‘determinar una figura a través de su
sombra’. Este simil es bastante acertado, ya que el registro se produce en una malla de varios
electrodos representados en un plano no euclidiano y la estimacién de fuente es el producto
de multiplicar ese plano por una matriz que es la simulacion del cerebro para convertirlo en

una estructura tridimensional.

Para estimar las fuentes cerebrales primero hacemos andlisis topografico. El analisis

TANOVA consiste en una comparacion directa mediante estadistica no paramétrica
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Capitulo 2. Objetivo, diserio y descripcion de la técnica de ERP

aleatorizada entre las condiciones a lo largo de todo el segmento ERP (Handy, 2009). Las
diferencias entre las condiciones mediante el calculo de un TANOVA, tiene como fin estimar
los puntos de tiempo en los que hay probablemente una diferencia en la activacién en las
diferentes areas del cerebro (Galdo-Alvarez, Lindin & Diaz, 2011; Murray, Brunet & Michel,
2009). Las diferencias en analisis topografico sugieren la participacién de diferentes redes o
circuitos cerebrales. Por tanto, estas diferencias sirven de base para seleccionar las ventanas

de tiempo para el analisis de estimacién de fuente.

En segundo paso, aplicamos el método de estimacion de fuente distribuida LAURA
(Local Auto-Regressive Average, de Peralta-Menendez, Murray, Michel, Martuzzi &
Andino, 2004). Utilizamos un modelo de cabeza realista basado en una imagen por
Resonancia Magnética Estandar (MNI de sus siglas en inglés) y aplicamos un método de
transformacion para convertir la resonancia magnética en una esfera 6ptima. A continuacion,
a partir de los resultados del analisis Topografico se determinan puntos de solucién en
distancias regulares dentro de la materia gris y se calcula un campo de esférico para este
conjunto de puntos de solucién y para todos los electrodos. A partir de este campo, las
estimaciones de densidad de corriente de LAURA se calculan para la actividad promedio de
ERP en los intervalos de tiempo que seleccionamos a partir del andlisis topografico. Se
realizan comparaciones simples de estimacion de fuente media de LAURA de las dos
condiciones que difieren en el analisis topografico. Para estimar las &reas de Brodmann que
mejor se ajustan a los resultados de LAURA, se comparan la ubicacién de cada valor t
maximo (positivo 0 negativo) con la ubicacidn de las &reas de Brodmann en el espacio de

Tailarach.
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

This ERP study explores how participants activate their own geographical perspective, while
reading sentences describing a motion (to come or to go), or a static spatial relation (to be)
referred either to the participant's current location or a distant place. The ERPs recorded at
the place names revealed that, compared to ‘distant places’, ‘close places’ enhanced ERP's
components, associated with motivational relevance, in the context of the deictic verbs of
motion to come and to go, but not in the context of the static verb to be. Also, in the context
of the verbs of motion source estimation showed that ‘close places’ elicited more activity
than ‘distant places’ in the medial temporal cortex (around the parahippocampal gyrus),
suggesting projection of the reader's self-relevant information, or retrieval of geographical
episodic memories. Finally, sentences describing motions congruent with the self-perspective
(e.g. ‘going to distant place’) elicited less activation than sentences incongruent with the self-
perspective (e.g. ‘coming to distant place’) in the right fronto-polar cortex and in the posterior
cingulate cortex, regions generally associated with the other's perspective or with self/other
perspective conflict. These findings provide information on the brain processes underlying

readers' perspective taking, guided by the deictic verbs of motion.
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Chapter 3. Geographical perspective associated with deictic verbs of motion.

3.1.  INTRODUCTION

We continuously monitor and update where we are, keeping under attentional focus
the current location like this room, this building, this town, or this country (e.g., Damasio,
2010; Tamir and Mitchell, 2011). Moreover, in face-to-face communication speakers usually
take their own location as the deictic center (Buhler, 1965), which serves as the basis for
spatial perspective taking in language. This study explores the brain response to the readers”
geographical perspective in the course of ordinary comprehension of sentences involving

deictic verbs of motion.

Spatial perspective is marked in language by means of deictic words. Thus, English
and other languages, like Spanish, have deictic verbs like to go and to come to express motion
from the speaker’s perspective or deictic center. Consequently, to go refers to a motion away
from the speaker’s location, and to come refers to a motion towards the speaker’s location.
However, in narratives, typically written in the third person, the characters and events are
explicitly set up in a narrative scenario that differs from the reader’s deictic center (e.g.,
Black et al., 1979). In this way, readers are induced to make a spatial ‘deictic shift’ towards
the narrative environment, putting themselves ‘in the protagonist’s shoes’ and disregarding
their own deictic center (Segal, 1995; Zubin and Hewitt, 1995). The relevance of spatial
deictic shifts for the comprehension of narratives is clear. Taking the protagonist’s
perspective allows readers to understand deictic terms such as you, 1, here, there, or the verbs
to go or to come in the framework of the narrative world, allowing the tracking of the
protagonist’s surroundings and emotional states, thus contributing to the reader’s immersion
experience (Zwaan, 2004). For instance, objects closer to the protagonist are more accessible
for the reader (Bower and Morrow, 1990; De Vega, 1995; Glenberg, Meyer & Lindem,
1987). The present study, however, tries to avoid deictic shift processes in the narratives,

allowing the reader’s own geographical locus to emerge as default deictic center.
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

Several neuroimaging studies have reported the neural substrates of perspective taking
with a variety of non-verbal (David et al., 2006; Mitchell, Banaji, Macrae, 2005; Ruby and
Decety, 2001; Vogeley et al., 2004) and verbal stimuli (d"Argembeau et al., 2007; Mano,
harada, Sugiura, Saito & Sadato, 2009; Ruby and Decety, 2004). These studies reported some
brain regions specifically associated with the self-perspective (e.g., medial prefrontal cortex,
medial temporal lobe), and other regions associated with the other-perspective (fronto-polar
cortex, temporo-parietal junction, temporal pole, superior temporal sulcus, and posterior
cingulate cortex/precuneus), although the self and the other-perspective considerably overlap
in the brain (see review by Legrand and Ruby, 2009). Also, EEG-based studies have found
modulations in the P300 as an index of motivational relevance associated with self-reference
(Shi, Zhou, Liu, Zhang & Han, 2011; Zhou et al., 2010) and, sometimes, modulations in
earlier components related to attentional processes (Fields and Kuperberg, 2012). EEG-based
source estimation usually shows activations in the medial prefrontal and in the medial
posterior cortex, which are comparable with fMRI results (see review by Knyazev, 2013).
Most of the studies on perspective taking asked participants to explicitly judge stimuli (e.g.,
as pleasant or unpleasant), simulate actions, or describe visual scenarios either from their own
or from another person’s perspective. But people could also perform implicit perspective-
taking operations mediated by language. For instance, some ERP studies have found P300
enhancement when participants processed incidentally self-relevant possessive pronouns
rather than self-non-relevant pronouns (Shi et al., 2011; Zhou et al., 2010), and other studies
found early N1, P1 and N2 modulations for sentences referring to the self, by means of the

pronoun ‘you’ (Fields and Kuperberg, 2012).

This study aims to test for the first time the reader’s brain response to geographical
perspective taking promoted by deictic verbs referred to a proximal motion (to come) or a

distal motion (to go). We used high-density event-related potentials (ERP), a method that
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Chapter 3. Geographical perspective associated with deictic verbs of motion.

allows for the observation of the time course of perspective taking as well as the estimation of
brain sources. The experiment employed narratives written in the second person, because the
pronoun ‘you’ is more likely than ‘he’ or ‘I’ to induce readers to use a self-perspective to
represent spatial information (Brunyé, Dirman, Mahoney, Augustyn & Taylor, 2009; Ditman,
Brunyé, Mahoney & Taylor, 2010). Each passage described a situation in which ‘you’ met a
fictitious character in an undetermined place, and the next sentence mentioned the character
as displacing herself either to the participant’s own geographical place (e.g., Tenerife) or to a
distant geographical place (e.g., Barcelona), by using either the proximal verb to come
(“venir’) or the distal verb to go (‘ir’). Also, non-deictic locative sentences with the verb to be
(the Spanish copula ‘estar’), referring also to the close or to the distant geographical places,
were employed as control (Table 1). These sentences just described static locative relations

that do not presuppose any deictic center or perspective.

As mentioned above, early ERP components (N1, P1 and N2) as well as the later
P300 could be sensitive, in some cases, to self-relevant information. Therefore we could
expect enhancement in these early and later components in passages with deictic verbs
combined with close-place names (the reader’s own location). On the other hand, the
combinations of deictic verb and place that are incongruent with the reader’s location
(‘coming to distant place’ and ‘going to close place’) could enhance late negativity
components of the ERPs (N400), in comparison with conditions that are congruent with the
reader’s location (‘coming to close place’ and ‘going to distant place’). We make this
prediction because the N400 component is a general marker of semantic incongruence (e.g.
Kutas and Ferdemeier, 2011). Given that the verb to be does not presuppose any relative
motion from a given perspective, there should not be any modulation either in P300 or in any

other component when the close and distant places are compared in the context of this verb.
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

Table 1 — Example of the experimental materials resulting from crossing the verb (to come, to go, to|

be) and the geographical place (close, distant). All six versions shared the introductory sentence. In
parenthesis the original Spanish version.

Introduction Yesterday you met a friend from your childhood.
(Ayer te encontraste con una amiga de la infancia.)

Come to local She told you that she has come to Tenerife to pass her honeymoon.
(Te contd que ha venido a Tenerife a pasar su luna de miel.)

Go to distant She told you that she has gone to Barcelona to pass her honeymoon.
(Te contd que ha ido a Barcelona a pasar su luna de miel.)

Go to local She told you that she has gone to Tenerife to pass her honeymoon.
(Te contd que ha ido a Tenerife a pasar su luna de miel.)

Come to distant  She told you she has come to Barcelona to pass her honeymoon.
(Te contd que ha venido a Barcelona a pasar su luna de miel.)

Be in local She told you that she has been in Tenerife passing her honeymoon.
(Te contd que ha estado en Tenerife pasando su luna de miel.)

Be in distant She told you that she has been in Barcelona passing her honeymoon.
(Te contd que ha estado en Barcelona pasando su luna de miel.)

Another purpose of the experiment was to explore the likely brain sources of
perspective effects. We applied source reconstruction analyses to detect brain regions
associated with self/other perspective in narratives. Our task demand was simply to read for
comprehension, rather than an explicit simulation or judgment from a given perspective. In
spite of that, we expected that the implicit perspective taking governed by the deictic verbs
would produce some brain activations overlapping those described in the self/other

perspective-taking literature.

3.2.  METHOD

3.2.1. Participants

Twenty-four Spanish-speaker undergraduates (18 female; age ranging from 18 to 27
years) received course credits for their voluntary participation. All were right-handed and
reported normal or corrected to normal vision and no neurological or neuropsychological
disorder. Three additional subjects were excluded because of excessive drift and eye
movement artifacts.
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Chapter 3. Geographical perspective associated with deictic verbs of motion.

3.2.2. Materials and design

A total of 180 experimental passages were written in Spanish, as described before (see
Table 1). A factorial design was used, with 3 Verbs (to come, to go, to be) x 2 Geographical
places (close, distant). The close places were La Laguna (the town), Tenerife (the island) and
Canarias (the region), and the distant places were Barcelona (the town), Catalufia (the
region), and La Peninsula (the Spanish mainland). All the participants received experimental
passages with the six place names, each place appearing in 30 passages. The geographical
distance between the close town and the distant town is about 2500 km (1550 miles), and the
corresponding regions (Catalufia and Canarias, respectively) do not share boundaries. Six
counterbalanced lists, each with 180 experimental passages (30 per condition) were
elaborated, in such a way that each passage appeared in only one condition per list, but
equally often in all conditions across lists. Sixty filler passages with a format similar to that of
the experimental passages of Table 1 were added to each list. These fillers did not include
geographical places, or deictic and static verbs in the second sentence; instead, they referred
to a variety of actions or events. In half of the fillers there was semantic incongruence
between the information in the two sentences (e.g., ‘A few days ago you had coffee with a

vegetarian girl, she told you that she usually eats big steaks”).

3.2.3. Procedure

Participants were randomly assigned to one of the six lists. Stimulus presentation and
response collection were controlled by means of Presentation 15.1 (Neurobehavioral
Systems, Inc.). Each passage started with a 500-ms central fixation cross in the center of the
screen, followed by the first sentence, which remained on the screen until participants pressed
a button to advance. Next, after another 500-ms fixation cross, the second sentence was
automatically presented word-by-word, according to a variable timing schedule computed as:
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

192 ms. + 32 ms. x number of letters. An additional 500 ms. were added for sentence final
words, and the geographical names were always exposed for 500 ms. A fixed 192 ms. blank
screen followed each word. After the passage’s final word, a 500 ms. blank screen was
followed either by the command ‘continue’ or the question ‘is it coherent?’ Participants
judged the passage coherence by pressing the ‘yes’ or ‘no’ assigned button, and the responses
were collected for further analysis. Coherence questions appeared in 30% of the passages, to
ensure participants’ attention to the task and to get behavioral measures of comprehension.
The total duration of the task was approximately 50 min. Figure 1 illustrates the timeline for

an experimental passage.

500 ms 500 ms max 5000 ms 500 ms 220 ms 310 ms 250 ms 220ms
Ayer te
+ encontraste + Te conto que ha
con.. {':j
max 4000 ms

310 ms 190 ms 500 ms 190 ms 310 ms 220 ms 430 ms
No {b Si
[ venido ]—[ a ]—[ Tenerife ]—[ a ]{ pasar ]‘[ su H Iun‘a de ]—)
miel .

Figure 1. Timeline of experimental trials. The spaces between word frames correspond to blank intervals
of 192 ms. The first language frame included the complete introduction sentence: Yesterday you met a
friend from your childhood (Ayer te encontraste con una amiga de la infancia).The approximate
translation of the next frames is: She told you that she has come to Tenerife to pass her honeymoon. The
last frame included either the word ‘continue’ or a yes/no coherence question (30% of trials).

3.2.4. EEG recording and pre-processing

EEG and EOG signals were recorded using Ag/AgCl electrodes mounted in elastic
Quick-caps (Neuromedical Supplies, Compumedics Inc., Charlotte). The EOG signal was
measured from two bipolar montages: one consisted of two electrodes placed at the outer
canthus of each eye, and the other included two electrodes placed below and above the left
eye. The EEG signal was measured from 60 electrodes arranged according to the standard
10-20 system, with additional electrodes placed at cb1/ch2 and on the left and right mastoids.
All EEG electrodes were referenced on-line to an electrode at vertex and then re-referenced
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Chapter 3. Geographical perspective associated with deictic verbs of motion.

off-line to linked mastoids. EEG and EOG signals were amplified at 500 Hz sampling rate
using Synamp2 amplifier (Neuroscan, Compumedics Inc., Charlotte), with low and high-pass
filter set at.05 and 100 Hz, respectively. EEG electrode impedance was kept below 5 kQ

throughout the experiment.

EEG data pre-processing was conducted using Edit 4.5 software (Neuroscan,
Compumedics Inc., Charlotte). The following transforms were applied to each participant’s
dataset. Data were initially down-sampled to 250 Hz and low-pass filtered at 30 Hz. EEG
segments were then extracted with an interval of 100 ms. preceding and 700 ms. following
the geographical place name onset (e.g. Barcelona). On these segments, artifact rejection was
performed in two steps. First, trials containing activity exceeding a threshold of +70 pV at
vertical and horizontal EOG and EEG channels were automatically detected and rejected.
Second, non-automatically rejected artifacts were manually removed, including trials with
saccades identified over the horizontal EOG channel. For the computation of ERPs, artifact-
free segments were finally averaged separately for each of the six experimental conditions. A
total of 8.9% of trials were excluded because of artifacts (mainly, eye blinks and drifts). The
average percentage or artifacts per condition was: ‘to come close’, 8%; ‘to come distant’,
9.1%; ‘to go close’, 8.6%; ‘to go distant’, 10.2%; ‘to be close’, 8.6%, and ‘to be distant’,
8.9%. Baseline correction of averaged data was carried out using the 100-ms period

preceding geographical place name onset.

3.2.5. ERP amplitude analyses
The 180 experimental trials, including those followed by questions, were submitted to
the analyses. Specifically the ERP amplitudes in response to geographical place names (e.g.

Barcelona) were analyzed following a two-step procedure. First, a repeated-measures
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Procesos neurologicos implicados en la perspectiva del yo durante la comprension del lenguaje.

ANOVA with 3 Verbs (to go, to come, to be) and 2 Geographical places (close, distant) as
withinsubject factors was run for each data point and scalp site (175 x 60). To avoid false
positives (Type 1 errors), significant effects (p <.05) were considered reliable only when
observed for at least 7 consecutive time points (> 28 ms.), and four neighboring channels (see
Schupp et al., 2004 for a similar procedure). Greenhouse—Geisser corrections were always
applied to correct for sphericity. In a second step, time periods of reliable interaction effects
were decomposed using the non-parametric cluster randomization approach implemented in
the Matlab Toolbox Fieldtrip (for details, see Oostenveld et al., 2011). This approach was
chosen because of its adequacy to estimate the scalp distribution of significant differences
between two conditions. For each pair-wise comparison, the average activity at each scalp
site for the intervals showing reliable interaction was introduced as input to the
randomization test, giving as output a number of spatially contiguous sites (cluster, >3) in
which the difference between the two conditions reached significance (p<.05). In total, nine
pair-wise comparisons were planned to decompose reliable interactions with this approach:
three to examine the effects of Geographical place at each Verb (‘to come to distant place’ vs.
‘to come to close place’; ‘to go to distant place’ vs. ‘to go to close place’, and ‘to be in distant
place’ vs. ‘to be in close place’), and six to examine the effects of Verb at each level of
Geographical place (‘to go to distant place’ vs. ‘to come to distant place’; ‘to go to distant
place’ vs. ‘to be in distant place’; ‘to come to distant place’ vs. ‘to be in distant place’; ‘to go
to close place’ vs. ‘to come to close place’; ‘to go to close place’ vs. ‘to be in close place’;

and ‘to come to close place’ vs. ‘to be in close place’).

3.2.6. Topographic and source localization analyses
A two-step procedure was also adopted to evaluate the likely ERP brain sources of the

interaction between Geographical place and Verb. First, using the Matlab Toolbox RAGU
80
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(Koenig, Kottlow, Stein & Melie-Garcia, L, 2011), an omnibus TANOVA with Verb and
Geographical place as within-subject factors was performed to assess the presence of
topographic dissimilarities. The analyses included all the data points between 0 and 700 ms.
(175). To control for false positives, significant effects (p<.05) were considered reliable only
when observed for at least 7 consecutive time points (>28 ms.). Time intervals of reliable
interactions were further decomposed by performing additional one-way TANOVAs: three to
examine the effect of the Geographical place at each level of the Verb, and six to examine the
effect of the Verb at each level of Geographical place. Note that TANOVA statistic takes into
consideration the whole distribution of potentials across the scalp, not individual activities in
each scalp site, and identifies periods of time in which this scalp field distribution (map
topography) differs between conditions (for details, Koenig et al., 2011; Murray, Brunet, &
Michel, 2008). In the current study, this approach was adopted because of the assumption that
different distributions of brain sources underlie dissimilar scalp topographies (e.g., Murray et
al., 2008). Time intervals showing reliable TANOVA results were hence selected to further

explore the likely intracranial sources underlying topographic dissimilarities.

To estimate the likely brain sources, the LAURA (Local Auto-Regressive Average, de
Peralta-Menendez, Murray, Michel, Martuzzi & Andino, 2004) distributed source estimation
approach was applied using Cartool software (http://brainmapping.unige.ch/Cartool.php). A
realistic head model based on a standard MRI (MNI brain from Montreal Neurological
Institute) was used by applying the SMAC transformation method, which transforms the MRI
to a best-fitting sphere. Next, 5005 solution points were defined in regular distances within
the gray matter (6 x 6 x 6 mm) and a 3-shell spherical lead field was calculated for this set of
solution points and for the 60 scalp electrodes. From this lead field, LAURA current density
estimates were computed for the average ERP activity in time intervals showing significant

topographical differences. Voxel-wise t-tests were run to compare the mean LAURA source
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estimates of the two conditions differing in scalp topography. To estimate the Brodmann
areas which best fit the LAURA results, the location of each maximum t-value (positive or

negative) was compared with the location of the Brodmann areas in Tailarach space.

3.3. RESULTS

3.3.1. Behavioral data: coherent responses
Percentage of ‘coherent’ responses was analyzed by means of a repeated-measures
ANOVA with Geographical place (distant vs. close) and Verb (to go vs. to come vs. to be) as

withinsubjects factors. Greenhouse—Geisser correction was applied.

A main effect of Verb, F (2, 46) = 6.55, p<.01, emerged. To come was accepted as
coherent less likely (M = 78.7%) than the other two verbs, which did not differ from each
other (to go: M = 87.3%; to be: M = 87.7%). This effect was, nevertheless, qualified by an
interaction with Geographical place F (2, 46) = 5.7, p <.025. For the verb to come, F (1, 23) =
6.93, p <.015, the percentage of coherent responses was higher for close places (M = 87.1%)
than for distant places (M = 70.4%). In contrast, for both to go and to be, there was no
significant difference between close (M = 85.8% and 85.9%) and distant places (M = 88.8%
and 89.5%). Furthermore, for distant place conditions, to come was accepted less likely than
the other two verbs, F (2, 46) = 8.15, p<.005, whereas for close place conditions no

difference among verbs emerged.

3.3.2. ERP amplitude
ERP segments time-locked to geographical place nouns were analyzed using a two-

step data-driven procedure (see Section 3.2 for details). First, repeated-measures ANOVAS,
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Chapter 3. Geographical perspective associated with deictic verbs of motion.

with Geographical place and Verb as factors were conducted for every data point in time and
space. Second, consecutive time points revealing interactive effects in the previous step were
collapsed into time-windows, and the whole topography for each time-window was submitted
to a cluster-based randomization approach to contrast pairs of conditions. This two-step
datadriven procedure allowed us to obtain time-windows of significant interactions between
factors, and to explore the topographical distribution of the differences between pairs of

conditions.

In the first step, point-wise ANOVAs yielded two time-windows showing reliable
interaction effects between Verb and Geographical place. In these time-windows there were
also main effects of place but not of verb type. The first time-window (TW1) extended
approximately between 180 and 210 ms., and the second time-window (TW2) between 280
and 340 ms. after the place name onset. As Figure 2 illustrates in a representative set of
electrodes the anterior P2 and the posterior N1 components overlap for the first time-window,
while central N400-like and parietal P300 components seems to coexist for the second time-
window (see arrows and labels over waveforms). Figures 3 and 4 illustrate the scalp
distributions of the differences between pairs of conditions underlying the significant
interactions in these two time-windows, obtained by the non-parametric cluster-based

randomization tests.

For the first time-window with interactive effects (180 — 210 ms., TW1), these
randomization tests revealed significant differences between distant and close places for the
two deictic verbs (to go, p =.002, and to come, p =.001), but not for the static verb to be.
Distant places showed more negative amplitudes than close places, though with different
scalp distribution for each deictic verb: restricted to posterior sites for the proximal verb to
come, and extended to anterior and right-posterior sites for the distal verb to go (see

topographic maps in Figure 3). No other significant cluster arose in this time period. For the
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second time-window (280-340 ms., TW2), more negative amplitudes for distant relative to
close places were observed, again, with the two deictic verbs (to go, p<.001, and to come,
p<.001), but not with the static verb to be (see also Figure 3). The distribution of these
significant effects differed between the two deictic verbs: broadly extended across the scalp
for the verb to come, and more restricted to right-anterior and central sites in the case of to
go. In addition, Figure 4 illustrates that for distant places, the proximal verb to come showed
larger negative amplitudes than both to go (p =.002, over posterior sites) and to be (p =.002),
which did not differ from each other. However, for close places no difference arose in any

comparison between verbs.

TO GO TO COME TO BE

0 200 400 600ms — Close - Distant

Figure 2. ERP waves in four representative electrodes for sentences combining a deictic verb of motion (to go,
to come) or a static verb (to be), and a close or distant place name. The analyzed time-windows, signaled with
vertical boxes in the top left graph (TW1: 180-210 ms. and TW2: 280-340 ms.) were obtained by means of a
statistical data-driven procedure. The ERP waveforms were low pass filtered at 12 Hz for graphical purposes
only
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Chapter 3. Geographical perspective associated with deictic verbs of motion.

Comparisons between DISTANT and CLOSE Places for each Verb

Difference Waveforms: Distant vs Close

r T T 1 —_— Go ===aae Come m— Be
0 200 400 600 ms
Significant Clusters: TW1 (180-210 ms) Significant Clusters: TW2 (280-340 ms)
2uV
*
20V

Go Come

Figure 3. Differential distant-close ERP waves, and differential voltage maps for the three verbs: to go, to
come, to be, at two time-windows obtained by means of a statistical data-driven procedure: TW1 (180-210
ms.) and TW2 (280-340 ms.). The white spots in the maps correspond to the electrodes included in
significant topographical clusters for each pair-wise comparison.

Comparisons between VERBS for each Place

Difference Waveforms for Distant Places

24V 1 j S CPz

2uv +
Difference Waveforms for Close Places

: ;

T T
0 200 400 600 ms

= Come vs Go =====» Come vs Be === Go vs Be

Distant. Slgnlflcant Clusters: TW2 (280-340 ms) Close. Significant Clusters: TW2 (280-340 ms)
‘ 2uv
Comevs Go ComevsBe GovsBe Comevs Go ComevsBe GovsBe

Figure 4. Differential ERP waves and differential voltage maps, for the contrasts to come-to go, to come-to
be, and to go-to be in distant and close places, at the 280-340 ms time-window. The white spots in the
maps correspond to the electrodes included in significant topographical clusters for each pair-wise
comparison.
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3.3.3. TANOVA and Source localization

There was a significant interaction between Verb and Geographical place only for a
time-window between 278 and 318 ms. after the place name onset. One-way TANOVA
analyses on the average activity within this interval revealed: first, dissimilar scalp
topography between distant and close places for the two deictic verbs of motion (to come, p =
.002, and to go, p=.049), but not for the static verb (to be, p =.4); second, dissimilar
topography between the verb to come and both the verb to go (p = .003) and to be (p = .005),
but only for distant place conditions. Consequently, the 278-318 time-window was chosen to

examine the likely brain source underlying the differences in topography.

Paired t-contrast on LAURA inverse solution revealed three likely intracranial
generators of the topographical differences observed for the critical time-window (see Figure
5). First, there were sources located at the medial temporal lobe (MTC), around the
parahippocampal gyrus, that showed stronger activation in response to close than distant
places, but only in the context of the two deictic verbs: to come, maximum t [23] = - 3.57,
p<.005 (at BA 34: x = -10, y = -4, z = -19), and to go, maximum t [23] = - 3.52, p<.005 (at
BA 34: x = -10, y = 0, z = -14). Second, sources at the right fronto-polar cortex (FPC)
appeared more strongly activated by the incongruent condition ‘going to close place’ than the
congruent condition ‘going to distant place’ (maximum t [23] = -3.09, p<.005, at BA 10: x =
29,y = 66, z = -33), as shown in Figure 5A. In the right FPC sources, stronger activation was
also observed for the incongruent ‘coming to distant place’ relative to the congruent ‘going to
distant place’ (Fig. 5B), maximum t [23] = 4.03, p<.005, (at BA 10: x = 49, y = 60, z = -13).
Finally, sources at the posterior cingulate cortex (PPC) showed stronger activation for the
incongruent ‘coming to distant place’ than the congruent ‘coming to close place’: maximum t
(23) = 2.96, p<.01, (at BA31: x = 3, y = -33, z = 35), as shown in Figure 5A. The bar graphs

in Figure 5 reveal that sources in the left MTC were in general more active for close than
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Chapter 3. Geographical perspective associated with deictic verbs of motion.

distant-place names in the context of deictic verbs; however, the other two sources result
from reduced activity in the congruent self-perspective conditions: ‘going to distant place’

(right FPC), and ‘coming to close place’ (PCC).

A. Distant vs Close Places for each Deictic Verb (278-318 ms)

od4d

MTC
oLl

left MTC (BA34) PCC (BA31) right FPC (BA10)
x=-10 y=-4 z=-19 x=3 y=-33 z=35 x=49 y=60 z=-6

Come Go

27 CLOSE DISTANT

B. Come vs Go Verbs for Distant Place (278-318 ms)

1.9
==3 COME
EEE GO
13
BE
Close Distant
t-value right FPC (BA10) [x=49 y=60 z=-6]

Figure. 5. (A) Sources estimation for the contrast distant-close place. Distant places in comparison with close
places reduced activation in the left medial temporal cortex (MTC) in the context of the deictic verbs to come
and to go, and in the right fronto- polar cortex (FPC) in the context of the verb to go. Also, ‘coming to distant
place’ increased activation in the posterior cingulate cortex (PCC) compared to ‘coming to close place’. (B)
Sources estimation for the contrast to come-to go shows that ‘coming to distant place’ increased activation in
the right fronto-polar cortex (FPC) in comparison with ‘going to distant place’. The bar diagrams show the
peaks of activation for the significant sources in each experimental condition.
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3.4. DiscussioN

Many studies in the perspective-taking literature request participants either to
perform social reasoning tasks about the self/others mental states or to engage in self/others
visuo-spatial perspective. By contrast, this study showed for the first time the brain response
to the spatial (geographical) perspective implicitly modulated by linguistic mechanisms,
rather than explicit reasoning operations or explicit visuospatial tasks. Several facts are

remarkable in the results.

3.4.1. Relevance and congruence in perspective taking

The reader’s geographical location had a privileged status when it was accompanied
by a deictic verb describing a character’s motion. Thus, close places, in comparison with
distant places, enhanced early ERP components over posterior (N1) and central sites (P2) in
the context of deictic verbs. It has been reported elsewhere that the N1 and P2 waves are
sensitive to orthographic features of words, like length and frequency (e.g., Hauk &
Pulvermiller, 2004; Proverbio, Vecchi & Zani, 2004). Given that close-place names are
more frequent than distant-place names in the participants’ linguistic experience (see Section
‘Limitations of the study’), this could have enhanced the N1/P2 waves. However, this
orthographical explanation is unlikely because in the context of the static verb to be no
difference between close and distant places arose for these early components. Another
possible explanation is that N1/P2 effects are associated with word predictability in the
context of deictic verbs. Thus, reading, ‘she came to...” probably rises expectations that the
incoming word is a close-place name (e.g., Tenerife) rather than a distant-place name (e.g.

b}

Barcelona), whereas reading, ‘she has been in...” would not induce any particular
expectation. However, word predictability effects are usually reported at later temporal

windows like the N400 (e.g., Dambacher, Kliegl, Hofmann & Jacobs, 2006). Finally, the
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Chapter 3. Geographical perspective associated with deictic verbs of motion.

N1/P2 effects could be associated with early top-down attentional processes to selfrelevant
information in the context of deictic verbs (Fields and Kuperberg, 2012). This latter
interpretation is congruent with the effects observed in the next time-window.

In the later time-window (280-340 ms.) apparently there were two ERP components
with different theoretical implications. First, close places, in comparison with distant places,
were associated with increased P300 amplitude over centroparietal sites. The P300 is a well-
known ERP component sensitive to unexpected events, but it is also sensitive to salient or
self-relevant stimuli (Perrin et al., 2005; Shi et al., 2011; Zhou et al., 2010). In our case, all
the place names were equally expectable, because they were mentioned an equal number of
times across the experiment, and thus the most plausible interpretation is that the P300 we
found is a brain response to the relevance of close places. Importantly, this P300 modulation
was only found in the context of the two deictic verbs, to come and to go. Second, in the
same 280— 340 ms. time-window, there was a negative-going wave with similar morphology
and distribution than the typical N400 usually associated with semantic incongruence, and in
our case also partially sensitive to perspective incongruence. Specifically, ‘coming to distant
place’ (incongruent with the reader’s perspective) elicited larger negativity-going waves
over posterior sites than ‘going to distant place’ (congruent with the reader’s perspective), as
shown in Figure SA. However, the contrast between ‘coming to close place’ (congruent with
the reader’s perspective) and ‘going to close place’ (incongruent with the reader’s
perspective) did not produce significant effects. This ERP pattern was paralleled by the
behavioral data: participants judge ‘coming to distant place’ as less coherent than any other
condition; however, they judge equally coherent ‘going to close place’ and ‘coming to close
place’. One possible explanation for these partial congruence effects is that readers simply
are more familiar with close-place names than distant-place names. However, this

familiarity factor alone does not explain our findings, because in the context of the static
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verb, no ERP or behavioral differences emerged between distant and close places.
Moreover, the contrasts between distant and close places showed different distributions on
the scalp in the context of ‘to come’ and ‘to go’ (Fig. 3), indicating that the two deictic verbs
induce perspective-taking operations relying on different neural networks, as will be

explained later.

3.4.2. Source reconstruction in perspective taking

The source reconstruction analyses in a later time-window further contribute to
support perspective-taking interpretations of our data. Close places, in comparison with
distant places, elicited a broad cluster of activations in the left MTC, BA 34, around the
parahippocampal gyrus (Fig. 5A). This region has been associated, along with other
posterior medial regions (precuneus and posterior cingulate cortex), with selfperspective,
self-projection, and self-related episodic memories (Bucker and Carroll, 2007;
D’Argembeau et al., 2007; Spreng, Mar & Kim, 2008). Beyond self-reference, the MTC
plays an important role in the processing of spatial and episodic memories (Burges, Maguire
& O Keefe, 2002; Hassabis and Maguire, 2007). Therefore, the processing of deictic close-
place passages, could be related to the retrieval of episodic memories corresponding to the
readers” own geographical location (e.g., Tenerife). This retrieval of geographical memories
would be less conspicuous in the processing of deictic distant-place passages (e.g.,
Barcelona), which in fact reduce activation in the MTC (Fig. 5A). Again, it is important to
recall that the reader’s current location differentially activates the MTC in sentences with
deictic verbs, but not in sentences with the static verb, indicating that perspective-taking
processes and the retrieval of episodic and spatial memories require a deictic context in
addition to the name of the reader’s current location.

The combinations of deictic verbs and places that are congruent with the reader’s
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own perspective generate deactivation in some specific brain regions. Thus, ‘going to distant
place’ reduced the activation in the right FPC, compared to the incongruent sentences:
‘going to close place’ (Fig. 5A) and ‘coming to distant place’ (Fig. 5B). The FPC has been
associated with the simulation of another person’s perspective (Bucker and Carroll, 2007;
d"Argembeau et al., 2007; Raposo, Vicens, Clithero, Dobbins & Huettel., 2011; Spreng et
al., 2008). This fact could explain the current results: when the linguistic cues of verb and
place conflict, readers could shift to the other person’s perspective (the third-person
character in the story), recruiting the FPC, whereas when sentences are congruent with the
self-perspective, the FPC would remain less active. Another possibility is that the fronto-
polar activity reflects the conflict of perspectives, when participants try to inhibit their pre-
potent and automatic self-perspective, to allow shifting to the otherperson perspective (e.g.,
Ruby and Decety, 2003; Samson, Apperly, Kathinrgamanathan & Humphreys, 2005; van
der Meer, Groenewold, Nolen, Pijnenborg & Aleman, 2011). On the other hand, the
congruent ‘coming to close place’ also reduced the activation in the PCC (BA31), in
comparison with the incongruent ‘coming to distant place’ (Fig. 5A). This region has been
associated in some studies with the change to the other’s perspective (d"Argembeau et al.,
2007, Mano et al., 2009; Ruby and Decety, 2001, 2003). Our results fit well this
interpretation: in the congruent condition readers keep their own perspective, whereas in the
incongruent one they recruit the PCC to take the other’s perspective.

Spatial knowledge about our surroundings is part of our self (Damasio, 2010).
Knowing and updating our surroundings seems to be an automatic process (in most
situations we ‘know’ where we are without effort), probably more related to the pre-
reflective than to the reflective self (Damasio, 2010; Esslen, Metzler, Pacual-Marqui &
Jancke, 2008; van der Meer, Costafreda, Aleman & David, 2010). Therefore, it is not

surprising that in our narratives, written in the second person and without an explicit
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characters” location, a robust self-location bias emerged, in the context of deictic verbs of
motion. This bias is more evident in sentences combining the proximal deictic verb to come
and a close geographical name. For their part, deictic sentences incongruent with the
selflocation (‘going to close place’ and ‘coming to distant place’) could promote a deictic
shift to the narrative character’s perspective, or a conflict between self/other perspectives,
demanding additional neural resources in the FPC or in the PCC. This study demonstrated
that deictic verbs efficiently guide readers” implicit perspective taking, generating
neurophysiological traces that partially converge with those reported in other perspective-

taking experiments, in spite of using quite different materials and task demands.

3.4.3. Limitations of this study

Could the current results be explained by differences in lexical frequency or other
statistical features of language? The Spanish dictionary of word frequency (Alameda and
Cuetos, 1995) shows the following verb frequency per million words: to go (ir) = 253, to
come (venir) = 62 and to be (estar) = 323. Except for the relatively low frequency of venir
the verbs did not differ much in frequency. Concerning the place names used in this study,
there is no doubt that close places are more frequently mentioned in the participants
environment than distant places. Thus, a Google search in the 75 years old local newspaper
El Dia obtained 731.000 appearances for the close place Tenerife, and only 64.000 for the
distant place Barcelona. However, these lexical factors alone do not explain our results,
because we obtained an interaction between verb and geographical place, in addition to their
main effects. For instance, the difference between close and distant places was obtained in
the ERP analysis, in the context of the deictic verbs of motion, which induce perspective
taking, but not in the context of the static verb, which only describes a locative relation.

Another statistical feature of language that could have influenced our results is the
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fact that some verb-place combinations may occur more frequently than others in the
participants” environment. For instance, our participants could have been more frequently
exposed to ‘she came to Tenerife’ than to ‘she came to Barcelona’. A simple Google search
in the local newspaper ElI Dia provides the token frequency for some representative
sentences used in this study (Table 2).

However, the patterns of verb-place co-occurrence observed in Table 2 do not
entirely predict the differential brain responses obtained here. For instance, in spite of the
frequency imbalance observed between the close place and distant place sentences with the
static verb ‘to be’ there were no behavioral or ERP differences between both conditions.
Even in the cases that words co-occurrence matches the expectations (e.g., ‘he/she has come
to Barcelona’ is less frequent than ‘he/she has gone to Barcelona’), we cannot conclude from
this fact that words co-occurrence ‘causes’ the differential performance nor brain activity in
these conditions. It seems rather obvious that words co-occurrence is just a reflection in
language of cumulative perspective-taking episodes in everyday communication. We
suggest that what has a causal impact in our results is the participants’ trend to use their own

geographical perspective by default when they read sentences with a deictic verb of motion.

Table 2. Frequency of verb-place combinations in the local newspaper El Dia (search in Google as:

site:eldia.es ‘expression’).

To come (venir) Frequency of % of verb use
the sentence

He/she came/has come to Tenerife (vino/ha venido a Tenerife) 1546 99.7
He/she came/has come to Barcelona (vino/ha venido a Barcelona) 5 3
To go (ir)

He/she went/has gone to Tenerife (fue/ha ido a Tenerife) 12 29.3
He/she went/has gone to Barcelona (fue/ha ido a Barcelona) 29 70.7
To be (estar)

He/she was/has been in Tenerife (estuvo/ha estado en Tenerife) 1957 80.9
He/she was/has been in Barcelona (estuvo/ha estado en Barcelona) 463 19.1
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We cannot generalize the current results to other deictic verbs of motion like ‘to
bring’ or ‘to take’, which also involve an implicit deictic center. In a previous behavioral
study, it was found that these verbs offer similar results as ‘to come’ and ‘to go’ in reading
times and sensibility judgments (de Vega, Castillo & Junco, 2010, unpublished), but we do
not provide here any EEG-based analysis for narratives with these deictic verbs of motion.
On the other hand, given the fact that the experiment was performed with participants living
in a single place (the town of La Laguna, in Tenerife, Canarias), we only collected a partial
evidence of geographical perspective taking. A complementary experiment could be run
with a sample of participants living in Barcelona (Catalonia, Peninsula), for whom the roles
of close and distant places are reversed. Another future research line could be exploring how
fast geographical perspective is updated, when people have just moved to another town. Do
they take immediately this new town as their deictic center, or do they still keep their living
place as default deictic center?

Finally, the EEG-based source analysis we employed here provided a topographic
estimation of the brain activity, rather than a complete picture of the neural networks
associated with perspective taking in the comprehension of deictic language. The fact that
the sources we found (PCC, MTC and FPC) have been identified in the fMRI literature as
functional regions in self/other perspective-taking tasks, reinforce our results. However, we
did not find any evidence of activation in the medial prefrontal cortex, which has been
repeatedly reported in many studies as part of the selfreference neural network. This could
be due to the scarce resolution provided by the EEG-based source estimation technique, but
could also be due to the fact that in the narrative comprehension, the self-perspective was an
implicit process rather than an explicit or reflective one. Thus, according to recent meta-
analyses, fronto-medial regions are mainly associated with reflective or evaluative processes

rather than specific self-perspective processes (van der Meer et al., 2010; Legrand and Ruby,
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2009). Additional studies with high-resolution neuroimaging techniques will be required to

clarify this point.

3.5,  CONCLUSIONS

This study has shown that readers of second-person narratives involving deictic
verbs of motion mobilize their own geographical perspective by default. The evidence for
this geographical self-perspective comes from some ERP components (N1, P2, P300),
considered sometimes as signatures of selfrelevance, which were enhanced by deictic
sentences referring to close places. Also a cluster of activation in the medial temporal
cortex, around the parahippocampal gyrus, obtained for these sentences suggests self-
relevance. Finally, sentences congruent with the self-perspective elicited less activation in
the fronto-polar cortex and in the posterior cingulate cortex than sentences incongruent with
the self-perspective, indicating a reduction of self/other conflict of perspectives in the
former. Unlike in other studies, the perspective effects reported here occurred spontaneously
in the course of ordinary language comprehension, without any explicit perspective-taking

instruction.
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This ERP study explores how the reader’s brain is sensitive to the protagonist’s perspective in
the fictitious environment of narratives. Participants initially received narratives describing a
protagonist living in a given geographical place. Later on they were given short paragraphs
describing another character as ‘coming’ or ‘going’ to a place either close to or distant from
the protagonist. Paragraphs referring to distant places elicited larger negative waves than
those with places close to the protagonist. Moreover, narratives with the verb ‘to come'
incoherent with the protagonist’s perspective (e.g., ‘she came to the distant place’) elicited
larger negative-going waves in the 320-400 ms time-window than coherent paragraphs (e.g.,
‘she came to the close place’). These results indicate that readers of narratives were able to
take the protagonist’s geographical perspective, showing discourse-level coherence effects

when they read motion sentences with the marked deictic verb ‘to come’.
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Chapter 4. Geographical perspective associated with deictic verbs of motion in narrative fiction.

4.1. INTRODUCTION

Reading narratives is a complex cognitive process that requires the reader to build rich
representations of the fictional world, resulting in some cases in a sort of immersion
experience (Zwaan, 2004). So, to properly understand a narrative, readers must be able ‘to
walk in the protagonist’s shoes’, monitoring his/her here-and-now in the fictional world
(Segal, 1995). This requires making inferences about the protagonist’s purposes (Young &
Saxe, 2009), goals (Graesser, Singer, & Trabasso, 1994), emotional states (de Vega, Diaz, &
Ledn, 1997; Gernsbacher & Robertson, 1992; Ruby & Decety, 2004), and spatial perspective
(Black, Turner, & Bower, 1979; Bower & Rinck, 2001) that warrant an immersion
experience. This study investigates the reader’s capability to adopt the protagonist’s
geographical perspective in the course of the comprehension of sentences involving deictic

verbs of motion (to come and to go).

In everyday experience we continuously monitor and update where we are, keeping
under attentional focus our current location, such as this room, this building, this town or this
country (Damasio, 2010; Tamir & Mitchel, 2011). In face-to-face conversation, we also rely
on the current place as the conversational deictic center, or the speaker’s here-and-now
(Buhler, 1965). Moreover, in many languages, including English and Spanish, have a
repertoire of deictic words (e.g., here, there, now, before, you) to refer to places, persons,
objects, and events associated with the speaker’s deictic center. For instance, in Spanish the
deictic verb venir (to come) refers to a motion toward the speaker’s location, whereas the
deictic verb ir (to go) indexes a motion away from the speaker’s location. Notice, however,
that deictic verbs differ in semantic markedness both in Spanish and English. The proximal
verb venir (to come) is clearly marked as a deictic motion verb referred to the speaker’s
location, whereas the distal verb ir (to go) is more general or unmarked (Fillmore, 1975;

Levinson, 1996; Miller & Johnson-Laird, 1976; Wilkins & Hill, 1995). Thus, the English
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verb to go involves deictic motion when contrasted with to come but is akin to travel when
contrasted with stay, and close to start when compared with stop. When to go is used to mean
to travel or to start, the speaker’s location is not important and therefore it does not work as a

deictic verb (Miller & Johnson-Laird, 1976, p. 540).

In a previous ERP study it was found that people use their own deictic center by
default when they read short paragraphs written in the second person (De Vega, Beltran,
Garcia-Marco, & Marrero, 2015). In that study, paragraphs described a character as ‘coming
to’, ‘going to’ or ‘being in’ either the participants” place of residence or a distant place. They
found ERP components that were sensitive to coherence with the readers” deictic center in the
context of the deictic verb to come. For instance, for readers living in Tenerife, the sentence
‘she came to Barcelona’ elicited larger N400O than the sentence ‘she came to Tenerife’,
indicating a coherence effect based on geographic perspective. Interestingly, the contrast
between ‘she went to Barcelona’ and ‘she went to Tenerife’ did not produce any N400
coherence effect, confirming that the deictic meaning of the unmarked verb to go is less
conspicuous than the deictic meaning of the verb to come. Moreover, deictic sentences also
elicited larger N1 and P3 when they referred to the participants” place of residence. This
suggested that the experimental passages managed to induce self-perspective, given that N1,
P1, and P3 have been sometimes considered markers of self-reference or self-relevance
(Fields & Kuperberg, 2012; Shi, Zhou, Liu, Zhang, & Han, 2011; Zhou et al., 2010).
However, when we understand ordinary narratives the situation differs considerably from
face-to-face conversation or second-person paragraphs. Most narratives are written in third
person, leading to a situation whereby the deictic center is displaced to the protagonist’s
narrative world, rather than the reader’s own deictic center. Thus, in third-person narratives
the characters and events are explicitly set up in a fictitious scenario that differs from the

reader’s deictic center (e.g., Black et al., 1979; Duchan, Bruder, & Hewitt, 1995). Taking the
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protagonist’s perspective allows readers to understand deictic terms such as you, I, here,
there, or the verbs ‘to go’ or ‘to come’ in the framework of the narrative world, allowing the
tracking of the protagonist’s surroundings and thus contributing to the reader’s immersion

experience.

This study explores the brain’s electrophysiological response to the protagonist’s
geographical perspective during the comprehension of third-person narratives that include
passages describing spatial displacements with reference to the protagonist’s point of view.
Participants first read a short narrative describing the protagonist’s main features and his/her
place of residence (e.g., Barcelona), which is different from the reader’s location. Then
several paragraphs follow, each describing the protagonist’s encounter with a secondary
character (e.g., ‘Montse met a young researcher’) and a displacement of this new character by
means of the deictic verbs ‘to come’ or ‘to go’ to a close or distant place, for instance, ‘she
came to Barcelona’ or ‘she came to Seville’. Notice that each experimental paragraph
described a directional motion performed by a secondary character (e.g., the researcher).
Nonetheless, the narrative and the experimental paragraphs always focus on the protagonist’s
perspective rather than on the secondary character’s perspective. This focus on the
protagonist and his/her perspective was promoted by the previous narrative context, the use
of proper name mark (Sanford, Moar, & Garrod, 1988), and the fact that the encounters with
secondary characters were described from the protagonist’s point of view. The current study
uses materials and procedures similar to those employed in the study by De Vega et al.
(2015), but it differs in some crucial features. Rather than explicitly inducing the reader’s
self-involvement by means of second-person paragraphs, in this study we created a
thirdperson narrative context with the protagonist’s geographical environment as background.
Consequently, we do not expect modulations in the early ERP components associated with

the self (N1, P2 or P3) (Knyazev, 2013). By contrast, we think that taking the protagonist’s
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perspective may determine a prominence of his/her location, and coherence effects will
emerge when the verb that indexes motion violates the protagonist’s perspective.
Specifically, we predict that the marked deictic verb ‘to come’ combined with a geographical
place that is incoherent with the protagonist’s location (e.g., ‘coming to distant place’) could
enhance late negativity components of the ERPs (N400) in comparison with the condition
that is coherent with the main character’s location (‘coming to close place’). We predict this
will happen, because the N400 is a general electrophysiological marker of semantic
coherence, which is sensitive not only to lexical factors like cloze probability of words (Kutas
& Federmeier, 2011; Kutas & Hillyard, 1980), but also to discourse-level incoherence
(Coulson & Kutas, 1998; Kuperberg, Paczynski, & Ditman, 2011; Leén, Diaz, de Vega, &
Hernandez, 2010; Santana & de Vega, 2013; Van Berkum, Brown, Zwitserlood, Kooijman, &
Hagoort, 2005). In this paper the expected N400 coherence effects derive from the

protagonist’s geographical perspective, a discourse-level rather than a sentence-level feature.

4.2.  METHOD

4.2.1 Participants

Thirty-two Spanish-speaking undergraduate students (24 female; age range 18-29 years) of
the University La Laguna participated in the study. They gave informed consent, and
received course credits for their voluntary participation. All were right handed and reported
normal or corrected-to-normal vision, and no neurological or neuropsychological anomalies
were reported. All had been living in the Canary Islands for at least 2 years, and none had
lived in Catalonia or Andalusia for more than 2 months. Two subjects were excluded due to
excessive EEG artifacts (eyemotions and drifts) and poor performance in the control task
(more than 40% error rate). All the participants were tested in the University of La Laguna
(Tenerife, Canary Islands), and fulfilled the protocol approved by the Ethical Committee.
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4.2.2. Materials

Four narratives were created to introduce the protagonists and their places of
residence. The narratives were of similar length (between 264 and 278 words), and they
comprised 8 short paragraphs each. Narrative 1 and Narrative 2 described, respectively, a
woman (Montse) and a man (Jordi), both living in the city of Barcelona, in the region of
Catalonia (North East Spain). Narrative 3 and Narrative 4 described, respectively, a woman
(Rocio) and a man (Pepe), both living in the city of Seville, in the region of Andalusia (South
Spain). To help readers to form clear impressions of the protagonists, their names, customs,
affiliation, cultural background, and scenarios were typical of the city or region where they
lived. A total of 120 experimental paragraphs were also constructed. Each paragraph
described an encounter or chat in an undetermined place between the protagonist and a
secondary character referred to by his/her role (e.g., professor, friend), followed by a
description of the secondary character’s displacement to a specific geographical place, along
with the reason for this displacement. Also, 52 filler paragraphs were created, similar in
syntactic structure to the experimental ones. Unlike the experimental paragraphs, however,
the fillers used a variety of non-motion verbs and did not include any geographical place
name. Rather, they described traits, customs, or affiliations referring to the protagonist, which
were either correct or incorrect, according to the previously read narrative. A narrative and

examples of experimental and filler paragraphs appear in Appendix A.

4.2.3. Design

A 2 Deictic verb (to go vs. to come) x 2 Geographical place (close vs. distant)
repeated measures factorial design was created. In Narratives 1 and 2 the city of Barcelona
and the region of Catalonia were close-to-protagonist places, whereas the city of Seville and
the region of Andalusia were distant-from-protagonist places. In Narratives 3 and 4 the close
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and distant Geographical places were reversed. Each Geographical place appeared in 30 out

of the 120 experimental paragraphs.

4.2.4. Procedure

Four counterbalanced lists of experimental paragraphs were elaborated, such that a
given content appeared only once in each list, but with a different Deictic verb x
Geographical place combination in each of the lists. Half of the participants received
Narratives 1 and 2 and the remaining participants received Narratives 3 and 4. Namely, each
participant always read two stories in which the protagonists (a man and a woman,
respectively) lived in the same city/region. Moreover, the participants were assigned to one of
the four counterbalanced lists, receiving thus two narratives, 120 experimental paragraphs (30

for each experimental condition) and 52 filler paragraphs.

The stimuli were presented on a 240 computer monitor. Stimulus presentation and
response collection were controlled by means of Presentation software (version 15.1,
Neurobehavioral Systems, Inc.). Participants were given instructions for the task followed by
four experimental-like paragraphs for training. Then they received one of the assigned
narratives on the computer screen to read without time constraints, followed by a block of
trials including half of the experimental (60) and filler (26) paragraphs presented in random
order. A short break was programed after reading half of the paragraphs in the block. In 46%
of the paragraphs a yes/no coherence judgment was requested. After another short break, the
second narrative, describing the other protagonist, and the remaining paragraphs were
presented with the same procedure. The timeline for each experimental paragraph was as
follows: after a 500-ms central fixation cross the first clause describing the protagonist’s

encounter appeared on the screen for 2000 ms or until participants pressed a button to
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advance; then, after another 500-ms central fixation cross, the second narrative was presented
automatically, one word at a time. To parallel natural reading times, the presentation time for
each word was computed as a fixed 190 ms + 30 ms per letter, not exceeding 430 ms in total,
except critical words (verb, Geographical place or complement and last word of sentence),
which had a fixed duration of 500 ms. Between words there was a 192-ms blank screen, and
following the final word, a 500-ms blank screen. Finally, the command ‘Press a button to
continue’ or, the question ‘is it coherent?’ appeared on the screen. In the latter case,
participants had to judge the paragraph’s coherence with respect to the previous narrative by
pressing the ‘yes’ or ‘no’ key. Responses and reaction times were collected for further

analysis. The total duration of the experimental task was approximately 70 min.

4.2.5. EEG recording and pre-processing

EEG and EOG signals were recorded using Ag/AgCl electrodes mounted in elastic
Quick-caps (Neuromedical Supplies, Compumedics Inc., Charlotte). The EOG signal was
measured from two bipolar montages: One was formed by two electrodes placed at the outer
canthus of each eye; another, by two electrodes below and above the left eye. The EEG signal
was measured from 60 electrodes arranged according to the standard 10-20 system, with
additional electrodes placed on the left and right mastoids. All EEG electrodes were
referenced on-line to an electrode at vertex and then re-referenced off-line to linked mastoids.
EEG and EOG signals were amplified, and sampled at 500-Hz rate using Synamp2 amplifier
(Neuroscan, Compumedics Inc., Charlotte), with high and low pass filter set at 0.05 and 100
Hz, respectively. EEG electrode impedance was kept below 5 kO throughout the experiment.
EEG data pre-processing was conducted using Edit 4.5 software (Neuroscan, Compumedics
Inc., Charlotte). The following transforms were applied to each participant’s dataset. Data
were initially down-sampled to 250 Hz and high-pass filtered at 30 Hz. EEG segments were
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then extracted with an interval of 200 ms preceding and 800 ms following the onset of the
critical place name (e.g., Barcelona). Artifact rejection was performed on the selected
window in two steps. Vertical and horizontal EOG and EEG channels were manually
detected and rejected, including trials with saccades identified over the horizontal EOG
channel. For the computation of ERPs, artifact-free segments were finally averaged
separately for each of the five experimental conditions. A total of 9.7% of trials were
excluded because of artifacts (mainly eye blinks and drifts). However, for participants
exceeding 30% of blinks the artifacts were corrected rather than excluded. This was possible
because the ICA (independent component analysis) algorithm, implemented in the Matlab
Toolbox Fieldtrip, improves artifacts detection when they are numerous allowing their

automatic correction. For baseline correction a 200-ms period before the onset was selected.

4.2.6. ERP amplitude analysis

ERP amplitudes in response to Geographical places (e.g., Barcelona) were analyzed
following a two-step procedure. First, a repeated-measures ANOVA with 2 Deictic verb (to
go vs. to come) and 2 Geographical place (close vs. distant) as within-subject factors was run
for each data point and scalp site (250 x 60). To control for false positives, only significant
effects (p <.05) observed for at least seven consecutive time points (>28 ms) and four
neighboring channels were considered for further analyses. Second, interaction effects were
decomposed using the non-parametric cluster randomization approach implemented in the
Matlab Toolbox FieldTrip (Oostenveld, Fries, Maris, & Schoffelen, 2011). This approach
was chosen because of its adequacy to estimate the scalp distribution of significant
differences between two conditions. In particular, for the pair-wise comparisons, the average
activity at each scalp site for the intervals showing significant interactions were taken as
input, and the randomization test gave as output the number of spatially contiguous sites
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(cluster >3) in which the difference between the two conditions reached significance (p <.05).
Four pair-wise comparisons were planned to decompose reliable interactions with this
approach: two to examine the effects of Geographical place at each Deictic verb (‘to come to
distant place’ vs. ‘to come to close place’; ‘to go to distant place’ vs. ‘to go to close place’)
and two to examine the effects of Deictic verb at each level of Geographical place (‘to go to
distant place’ vs. ‘to come to distant place’; ‘to go to close place’ vs. ‘to come to close

place’).

4.3. RESULTS

4.3.1. Behavioral data: coherence judgments

A Geographical place x Deictic verb repeated-measures ANOVA was performed
using the percentage of ‘yes’ responses in the coherence judgment task as dependent measure
(alpha level, p <.05). The main effect of Deictic verb (F(1, 31) = 45.25, p <.001, u; =.59)
indicates that ‘to come’ was accepted as coherent less frequently (M = 50%) than the verb ‘to
go’ (M = 72%). Also, close-toprotagonist places (M = 37%) were considered less coherent
than distant places (M = 85%), (F(1, 31) = 128.52, p <.001, uj =.81). These main effects,
however, were qualified by the Deictic verb x Geographical place interaction F(1, 31) =
53.98, p <.001, u; =.64. The means and standard deviations for all four conditions are shown
in Figure. 1. For the verb ‘to come’, affirmative responses to the coherence task were more
frequent for close places than for distant places (t (31) = 19.87, p <.001). For the verb to go,
affirmative coherence responses were more frequently given for close places than for distant
places, (t (31) = 2.45, p <.05). For close-to-protagonist places, affirmative coherence

responses were more frequent for the verb to come than for the verb to go (t (31) = 2.21, p
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<.05). For distant places, affirmative coherence responses were more frequent for the verb to

go than for the verb to come (t (31) = 8.22, p <.001).

To come To come To go To go
close distant close distant

Figure 1. Percent of yes responses in the coherence judgment task for each experimental condition,
combining deictic verb (to go vs. to come) and place name (close vs. distant).

4.3.2. ERP amplitude

Point-wise ANOVAs revealed significant interaction between deictic verb and
geographical place on an interval extending approximately between 320 and 400 ms. For the
interval (320— 400 ms), enhanced negative amplitude was observed for distant places as
compared to close places in paragraphs with the verb to come (Tmaxsum = 159.60, p =.001,
C1=.0028), with a broad distribution on the scalp. By contrast, no difference between distant
and close places was found in paragraphs with the verb to go (Figs. 2 and 3). In addition, for
distant-place paragraphs, the proximal verb to come showed larger negative amplitudes than
the distal verb to go (Tmaxsum = 98.28, p =.004, Cl =.004), whereas for the close-place

paragraphs no difference between.
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TO GO TO COME

Cz aw f
CPz N400
SBo ‘

P300

F

PO5

T Y

U E Q Close Place
. N
600

PO6

Distant Place

f T T
0 200 400

Figure 2. ERP waves in four representative electrodes for sentences combining a deictic verb of motion
(to go vs. to come) and a place name (close vs. distant). The analyzed time-window, signalled with a
vertical box in the top right graph (TW: 320-400 ms) was obtained by point-wise procedure. The ERP

waveforms were low- pass filtered at 12 Hz for graphical purposes only.
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Comparison between Distant and Close Place for each Verb.
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Figure 3. (A) Differential distant-close ERP waves and voltage maps for the verbs to go and to come. (B)
Differential to come-to go ERP waves and voltage maps for close and distant places. The significant
effects were obtained by means of point-wise procedure at the 320400 ms time-window. The white spots
in the maps correspond to the electrodes included in significant topographical clusters for each pair-wise

comparison.
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4.4. DiscussiON

We investigated the reader’s brain response to the protagonist’s geographical
perspective. After reading a third-person narrative describing the protagonist’s features and
his/her place of residence, participants received paragraphs with a motion sentence
combining the verb to come (proximal motion) or to go (distal motion) with the names of
places that were either distant from or close to the protagonist’s location. In this way, some
sentences were coherent with the protagonist’s geographical perspective (e.g., ‘she came to
close place’ and ‘she went to distant place’), while others were incoherent (e.g., ‘she came to

distant place’ and ‘she went to close place’).

Readers were sensitive to the protagonist’s geographical perspective. Namely, they
judged more often as coherent those sentences describing displacement to distant places when
they included the distal verb to go than when they used the proximal verb to come.
Conversely, they judged more often as coherent displacement to close places with the verb to
come than those with the verb to go. Notice, however, that there was a coherent response
bias, given the fact that ‘yes’ responses were predominant (over 50%) in most sentences
involving motion. The only exceptions were the incoherent ‘coming to distant place’
sentences, which were considered incoherent much more often by the participants (they only

received 12% ‘yes’ responses).

Convergently to the behavioral results, the ERP analysis timelocked to the place name
also revealed geographical perspective effects. Specifically, in the 320-400 ms time-window,
the perspective-incoherent ‘coming to distant place’ elicited larger negative-going waves than
the perspective-coherent ‘coming to close place’ and ‘going to distant place’. The
morphology and distribution of this waveform was typical of the N400 usually associated
with semantic incoherence. It is worth emphasizing that these ERP findings cannot be

accounted for by the influence of local inconsistences at sentence level (e.g., cloze
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probability): in all the sentences involving motion, the verbs and geographical names were
perfectly coherent with their carrier paragraph. The coherence effects could only derive from
the protagonist’s geographical location as established by the previously read narrative,
namely Barcelona for half of the participants and Seville for the remaining ones. This means
that the coherence value of a given sentence was reversed in both counterbalanced groups of
participants, and the observed geographical perspective effects can only be attributed to
discourse-level processes. This is in agreement with similar N40O0 effects reported elsewhere
for other narrative dimensions such as humor (Coulson & Kutas, 1998), personal customs
(Van Berkum, Hagoort, & Brown, 1999), emotions (Leén et al., 2010), causal relations
(Kuperberg et al., 2011) and motor actions (Santana & de Vega, 2013). The ERP perspective
effects were obtained while reading the place names, suggesting that at this locus the brain
very rapidly integrated the geographical information in the unfolding sentence and the wider
narrative discourse. In this sense, the narrative’s geographical perspective, together with other
discourse-level dimensions, reinforces the idea that comprehension is an incremental process
that immediately combines both local (sentential and lexical) and global (discourse-level)

factors.

The geographical perspective effects observed here occurred incidentally, rather than
being driven by explicit task demands. First, the focus of the narratives was on the
protagonist’s personal features and behaviors, and the scenarios and geographical names
merely provide a background setting for the described events (see Appendix). Second,
participants were only asked to read for comprehension and make coherence judgments,
rather than perform any perspective-taking task. In spite of this, participants were able to
create a strong protagonist’s deictic center and keep it in mind during the reading of the
incoming paragraphs, so as to produce the behavioral and ERP effects described above. The

deictic verb in the paragraphs involving motion played an important role in keeping the

116

Este documento incorpora firma electrénica, y es copia auténtica de un documento electrénico archivado por la ULL segln la Ley 39/2015.

Su autenticidad puede ser contrastada en la siguiente direccién https://sede.ull.es/validacion/

Identificador del documento: 983515 Codigo de verificacion: n7PkFQj4

Firmado por:

ENRIQUE GARCIA MARCO Fecha:
UNIVERSIDAD DE LA LAGUNA

05/07/2017 16:00:11

DAVID BELTRAN GUERRERO
UNIVERSIDAD DE LA LAGUNA

05/07/2017 17:21:30

MANUEL DE VEGA RODRIGUEZ
UNIVERSIDAD DE LA LAGUNA

05/07/2017 18:16:04

INMACULADA LEON SANTANA
UNIVERSIDAD DE LA LAGUNA

05/07/2017 21:27:02

ERNESTO PEREDA DE PABLO
UNIVERSIDAD DE LA LAGUNA

14/07/2017 13:44:00

116 /170



Chapter 4. Geographical perspective associated with deictic verbs of motion in narrative fiction.

protagonist’s perspective. However, it should be noted that this was only true for the
proximal verb to come which, when combined with close and distant places, produced strong
coherence effects (N400). By contrast, the distal verb to go combined with close and distant
places elicited similar waveforms, which in addition were also equivalent to that observed for
the condition rated as most coherent (‘to come to a close place’). In other words, the proximal
verb to come anchors the geographical information on the protagonist’s point of view,
whereas the distal verb to go fails to do so. It seems that only the proximal verb plays an
unequivocal deictic function, ‘instructing’ the reader to explicitly reset the protagonist’s
perspective online, confirming similar pattern obtained by De Vega et al. (2015). A possible
explanation for this is that in Spanish the verb venir (to come) is marked with a prominent
deictic and directional meaning, whereas ir (to go) is semantically unmarked. In other words,
ir (to go) is used with a broad range of meanings, such as to start, or to travel in addition to its
standard deictic meaning (Fillmore, 1975; Levinson, 1996; Miller & JohnsonLaird, 1976;
Wilkins & Hill, 1995). Also it has grammatical auxiliary functions. For instance, in the
Spanish sentence ‘Juan va a escribir una carta’ (literally: ‘John goes to write a letter’,
meaning ‘John is going to write a letter’) the form ‘va’ (goes) works as an auxiliary

periphrasis to express intention, rather than directional motion.

We may notice that the perspective effects occurred with Spanish participants who
have some background knowledge of the geographical places and landmarks mentioned in
the narratives. Readers without this background knowledge would probably not show so clear
perspective effects with our materials. However, having the appropriate background
knowledge is a general requirement for full understanding of narratives (e.g., Kintsch, 1988),
and the perspective effects observed here could be easily replicated with other participants,
let us say from the US, just by using place names (New York, Chicago) and landmarks

(Central Park, Sears tower) familiar to them. Even we can conceive that the results could be
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rather similar using entirely fictitious environments, assuming that readers have the
appropriate background knowledge. For instance, after reading ‘Batman met his old teacher’,
‘..she came to Gotham..” seems more congruent continuation than ‘... she went to

Gotham...’.

The current study partially confirms some findings reported in a previous study run in
our laboratory (De Vega et al., 2015). In that study, participants read motion sentences
similar to those used here but referring to the self, rather than to a fictional character.
Interestingly, both studies shared a geographical perspective effect: ‘coming to distant places’
sentences elicited an enhanced N400-like component in comparison to any other sentence. In
other words, both the self’s perspective and the narrative-based perspective modulate the
brain response to incoherent sentences in a quite similar way. However, unlike in the current
study, in de Vega et al. there were some specific early ERP signatures (N1, P2) as well as the
later P300 component, which were enhanced by close-to-self places. This prevents us from
concluding that the neural bases of narrative-based perspective and self-perspective are
identical. An interesting avenue for future research could be to compare the influence of the
self’s and the protagonist’s geographical perspective manipulated in the same narratives,
which presumably would produce for readers a kind of conflict between their actual (self) and

the narrative (third-person) perspectives.

45. CONCLUSIONS

We have demonstrated that establishing a geographical deictic center in a narrative
has an impact, as measured by the N400 component of the ERP, on the comprehension of
sentences describing a displacement in the protagonist’s environment. However, these
narrative perspective effect were modulated by the semantic markedness of verbs; namely

they occur when the motion sentences involve the proximal deictic verb to come, which has
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the property to reset the narrative perspective, whereas they are absent in sentences with the
more general or unmarked verb to go. The perspective effects reported here occurred
spontaneously in the course of language comprehension, guided only by dis-course, sentence,
and lexical cues without any explicit perspective-taking instruction. The study contributes to
reinforcing a research line on perspective taking in narratives, which has not received much

attention up to now in the field of the neuroscience of language.
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APPENDIX A

A.1. Example of a narrative (translated from Spanish)

Montse is a 22-year-old student of history at the University of Barcelona. Her grades are not
especially good, and when she finishes her degree she would like to be schoolteacher. Montse
is of medium height, tanned and quite attractive. She has a sunny temperament; she is very
sociable and friendly and makes friends easily. However, her closest friends are two girls and
a boy who were high school classmates. Montse spent her last vacation with a friend on the
Costa Brava in Catalonia, not far away from Barcelona. Montse is very fond of music; she
has studied music theory and plays the piano nicely. She is also a member of the university
choir and recently she and her group sang in the Palace of the Generalitat of Catalonia.
Montse often swims in the swimming pool and participated in the last Catalonian Swimming
Championships. She earned a bronze medal and she is very proud of it.

Montse’s parents also live in Barcelona. Her father works in a bank office, and her mother
teaches primary school. Montse has an older brother who works in a factory on the outskirts
of Barcelona. Although Montse gets along well with their parents, she preferred to move to
an apartment near the Rambla de Catalunya, where she lives with some friends. She enjoys
her independent life, but also likes to visit her parents on weekends. Montse has decorated
her room with posters of the Catalan architect Antonio Gaudi, especially the famous Sagrada
Familia church.

A.2. Examples of paragraphs in different versions (translated from Spanish)

Experimental paragraphs

A few days ago, Montse met a young architect. He told her that he had come to

Barcelona to work on a project. (Proximal verb close place)

A few days ago, Montse met a young architect. He told her that he had come to Seville

to work on a project. (Proximal verb distant place)

- A few days ago, Montse met a young architect. He told her that he had gone to
Barcelona to work on a project. (Distal verb close place)

- A few days ago, Montse met a young architect. He told her that he had gone to Seville

to work on a project. (Distal verb distant place)

Filler paragraphs

- Last Friday, Montse met the Minister of Sports. He told her that he liked her training at
the pool. (Coherent)

- Last Friday, Montse met a professor of the university. He told her she was too old to
study a degree. (Incoherent)
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In this study participants received short paragraphs containing a sentence describing a
motion to a geographical place by means of proximal (e.g.,... she came to Madrid) or distal
(e.g.,... she went to Madrid) deictic verbs. We wanted to know under which conditions
readers rely on their own point of view (self-perspective) or shift to another person’s point of
view (other-person perspective) when understanding these sentences. In Exp. 1 the
paragraphs were written in the second person, and those that were coherent with the readers’
geographical perspective (e.g.,... she told you that she came to [reader’s place]) were read
faster and judged as more coherent than those that were not (e.g., she told you that she came
to [place distant from the reader]). In Exp. 2 the paragraphs were written in the first person,
and the results again supported the readers’ own geographical perspective. Finally, in Exp. 3
first-person paragraphs were presented aurally by speakers with either the participants’ local
regional accent or another regional accent. The results showed that readers kept their own
perspective in the former case and shifted to the other-person perspective in the latter, in spite
of the fact that the linguistic materials were identical. This means that listeners can actively

use paralinguistic cues for perspective taking.
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Chapter 5. Geographical perspective induced by deictic verbs of motion with and without contextual cues.

5.1.  INTRODUCTION

We share the capability to monitor and update our spatial location with many other
animal species. However, only humans can produce effective communication about objects’
spatial location in a variety of situations. In face-to-face conversations, speakers frequently
use their current spatial and temporal location as a ‘deictic center’, namely, their here/now/I
that serves as a framework for communication about the current situation (Buhler, 1982;
Duchan, Bruder & Hewitt, 1995). In this regard, most languages have a repertoire of deictic
words, such as the pronouns ‘I’, ‘you’, and ‘she / he’ referring to the speaker, the addressee,
or to another person, respectively. Also, verbs such as ‘come’ or ‘bring’ denote motions
towards the deictic center (or speaker’s location), and verbs such as ‘go’ or ‘take’ mark
motions away from it. For instance, if someone tells us ‘I am going to bring the book
tomorrow’, we assume that ‘I’ refers to the current speaker, ‘bring’ designates transporting
the object to the place where we are having the conversation, and ‘tomorrow’ refers to the
day after the speaking time. In conversational settings, for effective understanding of this
kind of utterance, we need to draw on information about the current situation that is shared by
the speaker and the addressee. By contrast, when we are reading narratives, the deictic center
is neither the author’s nor the reader’s spatio-temporal framework. Instead, it is a virtual
deictic center in the narrative world (Black, Turner & Bower, 1979; Rapaport et al, 1994).
However, this study aims to demonstrate that when we read paragraphs referring to a
character’s motion that do not explicitly describe the narrative place, the readers can use their
own geographical place as the deictic center. Also, we explore how paralinguistic cues (in

this case, a regional accent) could induce either a self- or an external-deictic center.

The role of deictic pronouns on perspective taken has been analyzed in several
studies. In a single-pulse transcranial magnetic stimulation (TMS) experiment, Papeo,

Corradi-Dell’Acqua and Rumiati. (2011) found that subjects presented increased motor
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evoked potentials (MEPs) after reading action verbs that involved a first-person suffix
compared to non-action verbs, or verbs conjugated in third-person narrative. In addition, a
third-person suffix did not elicit any significant differential response. Authors interpreted
these results as showing that first-person narrative could induce self-perspective, modulating
motor simulation. Even though a single word is not an utterance and subjects would not
interpret it as being said by someone else, it was to be expected that first-person narrative
would enhance self-perspective. In another study, Brunyé, Dirman, Mahoney, Augustyn and
Taylor (2009) explored the role of pronouns in modulating a reader’s adopted perspective
when comprehending simple event sentences. The task consisted of reading sentences
including a first-, second-, or third-person pronoun (I, you, or he) and verifying whether a
picture matched or mismatched the action in the sentence, regardless of the picture
perspective (pictures captured either an actor’s or an observer’s perspective). The pronoun
‘you’ clearly induced a self-perspective, as the verification was faster when the picture
depicted an action matching the reader’s point of view rather than an external one. The
verification times for ‘I’ sentences, however, showed more complex patterns. In natural
contexts, when we listen to first-person utterances, they usually come from an interacting
partner talking about him/herself (‘I think that...), whereas when we read first-person
narratives, we understand them as referring to the story protagonist rather than to the self. In
experimental settings, isolated first-person pronouns (‘I’, ‘me’, ‘mine’) have frequently been
used as a tool for studying self-perspective and self-awareness in language (Shi, Zhou, Liu,
Zhang & Han, 2011; Zhou et al, 2010), or in very short sentences strictly related to personal
states or traits, e.g., ‘I am happy’ (Esslen, Metzler, Pascual-Marqui & Jancke, 2008; Johnson
et al, 2002). However, the presence of a brief narrative describing a protagonist who uses the
pronoun ‘I’ induces participants to shift to the other-person perspective (Brunyé et al., 2009).

In sum, the pronoun ‘I’ elicits a different self- or other-implication depending on the context.
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Chapter 5. Geographical perspective induced by deictic verbs of motion with and without contextual cues.

Unlike in face-to-face communication, in narratives readers usually make a deictic
shift, disregarding their own deictic center to assume the character’s perspective in the
narrative world. Therefore, deictic words like ‘I’, ‘come’, or ‘tomorrow’ would refer
respectively to the fictitious speaker, a motion toward her, and the day after her narrative
present. The cognitive processes of deictic shift are complex and have been theoretically
discussed (Galbraith, 1995; Segal 1995) and empirically explored in a few studies (Black et
al., 1979; Zwaan, 2004; Garcia-Marco, Beltran, Ledn and de Vega, 2016). However, an ERP
study performed in our laboratory demonstrated that in some circumstances readers could use
their own geographical deictic center to understand deictic expressions (de Vega, Beltran,
Garcia-Marco and Marrero, 2015). Participants were asked to read short paragraphs with
deictic verbs describing motions either toward or away from the deictic center. The
paragraphs were written in second person, describing a situation in which ‘you’ met another
character who tells you he/she is ‘coming to’, ‘going to’, or ‘being in’ either the participant’s
own geographical location or in a distant place. For example, ‘A few days ago you met a
young architect. He told you that he had come to [local place] [distant place]...” The ERPs
were sensitive to the congruence of motion sentences with the readers’ geographical place.
For instance, participants living in Tenerife showed larger N400, an electrophysiological
marker of semantic coherence, when they read ‘He came to Barcelona’ (distant place), than
when they read ‘He came to Tenerife’ (local place). Also, deictic sentences referring to the
local place elicited larger N1, P2 and P3 components, frequently associated with self-
relevance (Zhou et al., 2010; Shi et al., 2011), than those referring to distant places.
Interestingly, these effects occurred in sentences with deictic verbs (‘coming’ and ‘going’),
but not with stative verbs (‘being’). The authors concluded that, in the absence of an explicit
narrative deictic center, subjects used their own deictic center by default (de Vega et al,

2015).
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The present study uses behavioral measures to test whether readers could rely on their
own geographical perspective when they read second-person (Exp. 1) and first-person
paragraphs (Exp. 2) describing a character’s motion toward a geographical place, and also
explores how a paralinguistic feature (regional accent) contributes to perspective choice (Exp.
3). The paragraphs described a character’s motion using the Spanish deictic verbs ‘venir’
(herein ‘come’) and ‘ir’ (herein ‘go’) already explored in previous studies (de Vega et al.,
2015; Garcia-Marco et al., 2016), as well as two new deictic verbs ‘traer’ (herein ‘bring’) and
‘llevar’ (herein ‘take”) to extend and generalize the previous findings. The verbs ‘come’ and
‘go’ are intransitive, referring just to a person’s body displacement; by contrast, ‘bring’ and
‘take’ are transitive verbs which imply an object’s displacement generally associated with a
person’s motion. The transitive verbs are semantically more complex than the intransitive
verbs, involving implicit causality in the deictic motion. Thus ‘bring’ can be paraphrased as
‘cause to come’ and ‘take’ as ‘cause to go’ (Filmore, 1975; Levinson, 1996; Miller &
Johnson-Laird, 1976). In spite of that, we expect that both transitive and intransitive verbs

will provide similar cues to establish geographical perspective.

Concerning the role of grammatical person in perspective taking, we have seen above
that second-person sentences induce readers to use self-perspective, and third-person
narratives guide readers to take the other-person perspective. The case of first-person
sentences, however, is more complex because they could be interpreted as referring to the
reader’s self or to an external narrator’s self, depending on certain contextual cues. In Exp. 1,
we addressed the question of whether second-person short paragraphs describing a
character’s motion by means of deictic verbs induce readers to take the geographical self-
perspective by default. In Exp. 2, we tested whether first-person paragraphs with similar
characteristics also induce self-perspective. Finally, in Exp. 3 we also used first-person

narratives, but providing paralinguistic contextual cues as a possible way to induce either the
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Chapter 5. Geographical perspective induced by deictic verbs of motion with and without contextual cues.

perspective of the self or the perspective of another person. Readers listened to short
narratives pronounced by speakers either with the participant’s local accent or with a
distinctive accent from a distant region. The hypothesis was that the local accent would
induce the default geographical self-perspective, whereas the distant-region accent would

induce a deictic shift to the speaker’s geographical perspective.

5.2.  EXPERIMENT 1: DEICTIC VERBS IN SECOND-PERSON PARAGRAPHS

De Vega et al.’s (2015) study only employed two motion verbs (‘come’ and ‘go’), and
its results cannot be generalized to other deictic verbs. In the present study, the experimental
paragraphs described motions of a secondary character toward or away from the reader’s
geographical place, using two proximal deictic verbs (‘come’ and ‘bring’) and two distal
deictic verbs (‘go’ and ‘take’). Importantly, the paragraphs did not provide any explicit
information on the place where ‘you’ are; only the secondary character’s motion was
introduced with a geographical place name as his/her goal. The aim was to test whether
readers use their own geographical place as deictic center to understand the character’s

motion. See Table 1 for examples of experimental paragraphs.

5.2.1. METHOD
Participants

Forty Spanish-speaking undergraduates (31 females; all between 18 and 27 years of
age) gave informed consent, and received course credit for their participation. All reported

normal or corrected-to-normal vision and no neurological or neuropsychological disorder. All

had been living in the island of Tenerife (local place) for at least the last two years, and none
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had lived in Madrid (distant place) for more than 2 months. The experiment was performed in

the town of La Laguna in Tenerife.

Materials and Design

A total of 40 experimental paragraphs in the second-person narrative were written in
Spanish, with Motion direction (Proximal / Distal), Verb type (Transitive / Intransitive) and
Geographical place (Local / Distant) crossed in a 2 x 2 x 2 repeated measure factorial design.
The Proximal motion directions were ‘come’ and ‘bring’ and the Distal motion directions
were ‘go’ and ‘take’. The Transitive verbs were ‘bring’ and ‘take’ and the Intransitive verbs
were ‘come’ and ‘go’. The Local geographical places were the island (Tenerife) and the
region (Canary Islands) where the participants were performing the experiment, and the
Distant geographical places were a city on the mainland (Madrid) and the mainland itself
(Peninsula). The geographical distance between Tenerife and Madrid is about 1092 miles in a
straight line, and the closest point between Tenerife and the Peninsula is approximately 800
miles. Each paragraph included an introductory sentence describing ‘you’ as interacting with
another character, followed by sentences referring to the character’s motion by means of a

deictic verb and a geographical place name, and the goal for this motion (see Table 1).

Four counterbalanced lists were elaborated, each with forty experimental paragraphs
(ten per motion x place combination), in a Latin square design, such that all the described
scenarios were included in all the lists, but each scenario appeared in only one experimental
condition per list; namely, ‘proximal verb & local place’, ‘proximal verb & distant place’,
‘distal verb & local place’ or ‘distal verb & distant place’. Forty filler paragraphs with a
similar format to that of the experimental paragraphs and eight practice paragraphs were
added to each list. The fillers did not mention the experimental geographical places, and

referred to a variety of actions or events. In half of the fillers there were semantic
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Chapter 5. Geographical perspective induced by deictic verbs of motion with and without contextual cues.

inconsistences between the information in the two parts (e.g., The girl liked the teddy bear

that was given to her as a present, therefore she taught him to talk in English).

EXAMPLES WITH TRANSITIVE VERBS

On Monday an Iberia pilot told you that he connects to Internet everywhere,

Introduction (El lunes un piloto de Iberia te dijo que se conecta a Internet desde cualquier parte,)

and because of that / he always brings / to the Canary Islands / his laptop.

Bring to local (y por eso / siempre trae / a Canarias / su portatil.)

and because of that / he always brings / to the Peninsula / his laptop.

Bring to distant (y por eso / siempre trae / a la Peninsula / su portatil.)

and because of that / he always takes / to Tenerife / his laptop.

Take to local (y por eso / siempre lleva / a Tenerife / su portatil.)

and because of that / he always takes / to Madrid / his laptop.

Take to distant (y por eso / siempre lleva / a Madrid / su portatil.)

EXAMPLES WITH INTRANSITIVE VERBS

A few days ago you met a young architect,

Introduction g - : .
(Hace unos dias conociste a un joven arquitecto, )

and he told you that / he has come / to Tenerife / to work in a studio.

Come to local (y te dijo que / ha venido / a Tenerife / a trabajar en un estudio.)

and he told you that / he has come / to Madrid / to work in a studio.

Come to distant (y te dijo que / ha venido / a Madrid / a trabajar en un estudio.)

and he told you that / he has gone / to Tenerife / to work in a studio.

Go to local (y te dijo que / ha ido / a Tenerife / a trabajar en un estudio.)

and he told you that / he has gone / to Madrid / to work in a studio.

Go to distant (y te dijo que / ha ido / a Madrid / a trabajar en un estudio.)

Table 1. Experiment 1. Examples of the four versions of the materials combining transitive (bring / take) or
intransitive (come / go) deictic verbs with local and distant places. The paragraphs are shown both in a
literal English translation and in their original Spanish.

Procedure

Participants were randomly assigned to one of the four lists. The presentation of the
stimuli and the recording of the participants’ responses and response times were controlled by

E-Prime software (version 2.0.10.242, Psychology Software Tools; Schneider et al., 2002).
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The paragraphs of every list were presented in random order. Each paragraph started with a
500-ms central fixation cross in the center of the screen, followed by the first part of the
paragraph, which remained on the screen until participants pressed a button to advance. The
subsequent parts were self-paced and displayed separately: a connector, the verb, the place
and a paragraph ending (see Figure 1). Participants were instructed to read each paragraph
and perform coherence judgments on a five-point Likert scale, with one being ‘barely
coherent’ and five being ‘very coherent’. The coherence judgment task was requested with

both the experimental and the filler paragraphs to guarantee participants’ attention to all the

materials.
500ms 500ms
4 N 4 N\ 4 N\ r N\
Hace unos dias
—> + — conocj:l.:vt:ana un =>»| vy te dijo que >
arquitecto
_ Fan " J &) L )
Introduction connector
( N\ N\ N\ ([ )
5 3 trabaj ;Tiene
RReRLO ) 3 Rennrite > aunres:i:zo‘.an > s;ntido?
\ &) L &) &) L y,

verb geographical end of phrase
place

Figure 1. Outline of a trial with an experimental paragraph. The approximate translation of the frames into
English is: A few days ago you met a young architect / and he told you that / he has come / to Tenerife / to work
in a studio. / Does it make sense?

5.2.2. RESULTS AND DISCUSSION

The Reading time of place, Reading time of end of phrase, Coherence rating and
Response time were analyzed by means of 2 Motion direction (Proximal vs. Distal) x 2 Verb
type (Transitive vs. Intransitive) x 2 Geographical place (Distant vs. Local) repeated

measures ANOVA. A Sidak correction for multiple comparisons was applied. Throughout
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Chapter 5. Geographical perspective induced by deictic verbs of motion with and without contextual cues.

the whole set of experiments, considering that Geographical place names and Verbs are
unmatched in lexical properties, and hence no conclusion can be obtained from their

comparison, we will only report significant interactions.

Reading time of place. There was a significant Motion x Place interaction (F (1, 39) = 5.85, p
<.02). Figure 2 (left) shows the average place reading times for the experimental conditions,
after collapsing verb type. The pairwise comparisons showed that ‘proximal motion & distant
place’ increased reading time compared to ‘proximal motion & local place’ (t (39) = 3.15, p
<.01, d =.5) and to ‘distal motion & distant place’ (t (39) = 4.79, p <.001, d =.65). The
absence of the three-way interaction Motion direction x Verb type x Geographical place (F
(39) < 1) indicates that both transitive and intransitive verbs modulate perspective in a similar

way. Table 2 depicts the average place reading times separately for each specific verb.

Coherence ratings. The average coherence ratings are shown in Figure 3 (left). Again there
was a significant Motion x Place interaction, F (1, 39) = 9.42, p <.01. After collapsing verb
type, the pairwise comparisons showed that participants rated as less coherent the ‘proximal
motion & distant place’ paragraphs compared to ‘proximal motion & local place’ paragraphs
(t (39) = 4.99, p <.001, d =.79) and to ‘distal motion & distant place’ paragraphs (t (39) =
3.45, p <.001, d =.55), as Figure 3 (left) illustrates. We also submitted the coherence response
times to ANOVA, and neither the critical Motion x Place interaction nor any other effect was
significant (F (39) < 1), demonstrating the absence of a speed-accuracy tradeoff. Table 3

shows the average coherence rating and average response time for each specific verb.
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Figure 2. Reading time of the place name in Exp. 1 (second-person paragraphs) and Exp. 2 (first-person
paragraphs) as a function of motion verb (proximal vs. distal) and place (local vs. distant). In both experiments
the ‘proximal motion & distant place’ was read more slowly than the ‘proximal motion & local place’
paragraphs, indicating that proximal motion verbs induce strong reader self-perspective.

Table 2. Mean reading times (and standard deviations) in ms. for geographical place (close vs. distant) for each
specific transitive and intransitive motion verb, in second-person paragraphs (Exp. 1) and first-person
paragraphs (Exp. 2).

VERB EXPERIMENT 1 EXPERIMENT 2
Close place Distant place Close place Distant place
TRANSITIVE
Bring 671 (251) 756 (278) 679 (368) 833 (729)
Take 672 (245) 672 (200) 673 (312) 697 (324)
INTRANSITIVE
Come 700 (370) 839 (370) .. 651 (259)* 785 (422);
Go 640 (283) 640 (182).. 714 (289) 688 (258).

Pairwise significant effects under Hochberg Correction for multiple comparisons
Superindex for comparisons between place
Subindex for comparisons between motion
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Figure 3. Coherence judgment scores in Exp. 1 (rating scale 1-5) and Exp. 2 (% Yes) as a function of
motion verb (proximal vs. distal) and geographical place (local vs. distant). The coherence judgments in

Exp. 3 (% Yes) are plotted as a function of regional accent (Canary Islands vs. Madrid) and geographical
place (local vs. distant).

Experiment 1 obtained clear spatial coherence effects on both reading time and
coherence ratings. Participants read more slowly and rated as less coherent second-person
paragraphs that were inconsistent with their geographical here-and-now. These coherence
effects support the idea that readers rely on self-perspective by default while understanding
second-person narratives that lack any explicit description of a deictic center. The self-
perspective coherence effects, however, were only evident with the proximal verbs ‘bring’

(transitive) and ‘come’ (intransitive).

5.3. EXPERIMENT 2: DEICTIC VERBS IN FIRST-PERSON PARAGRAPHS
The purpose of Exp. 2 was to test whether first-person narratives also induce the
reader’s self-perspective, using their own geographical place as default deictic center. The

experiment used exactly the same materials and procedure as Exp. 1, except that the

paragraphs were written in the first grammatical person. Also, the coherence judgment task
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was changed. Rather than using the Likert rating scale as in the previous experiment,
participants just performed a Yes/No coherence judgment task, which seems more

appropriate for an online rapid response procedure.

Table 3. Experiment 1. Mean coherence ratings (1 to 5) and mean response times (ms) for each specific
transitive and intransitive motion verb and geographical place. In parenthesis are the standard deviations.

VERB RESPONSE ‘YES' (%) RESPONSE TIMES (ms)

Local Place Distant Place Local Place Distant Place
TRANSITIVE
Bring 3.91 (.68)*" 3.44 (.86);; 1844 (910) 1917 (839)
Take 3.80 (.82) 3.88 (.62).. 1993 (1145) 2028 (1424)
INTRANSITIVE

Come 4.10 (.65)**" 3.44 (.92)™" 1993 (1139) 2283 (1169)
Go 3.94 (.81) 3.78 (.73) 1963 (1006) 1950 (1103)

Pairwise significant effects under Hochberg Correction for multiple comparisons
Superindex for comparisons between place
Subindex for comparisons between motion

5.3.1. METHOD

Participants

Fifty-two Spanish-speaking undergraduates (41 females; all between 18 and 27 years
of age) gave informed consent, and received course credit for their participation. All reported
normal or corrected-to-normal vision, and no neurological or neuropsychological disorder.
All had been living in the island of Tenerife (local place) for at least the last two years, and

none had lived in Madrid (distant place) for more than 2 months.

Materials, Design and Procedure

The design and materials were exactly the same as in Exp. 1 except that the
paragraphs were written in the first rather than the second grammatical person. For instance

‘A few days ago | met a young architect, and he told me that he has come to Tenerife to work
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Chapter 5. Geographical perspective induced by deictic verbs of motion with and without contextual cues.

in a studio’. Participants were asked to judge at the end of each trial whether the paragraph
was coherent or not by pressing the corresponding ‘yes’ or ‘no’ key on the keyboard (P and

Q, respectively) using their index finger.

5.3.2. RESULTS AND DISCUSSION

Reading time of place. The average reading times after collapsing verb type are illustrated in
Figure 2 (right). The Motion x Place interaction was significant F (1, 51) = 9.32, p <.01. The
average reading times for each condition dissociating transitive and intransitive verbs is
shown in Table 2. After collapsing verb type, the pairwise comparisons showed that
‘proximal motion & distant place’ increased reading time compared to ‘proximal motion &
local place’ (t (51) = 3.08, p <.01, d = 0.42), and ‘proximal motion & distant place’ increased

reading time compared to ‘distal motion & distant place’ (t (51) =2.22, p <.05, d =0.3).

Coherence judgments. The percentage of ‘yes’ coherence judgments was obtained for each
experimental condition and submitted to data analysis (Figure 3, center). A robust Motion x
Place interaction was obtained, F (1, 51) = 188.80, p <.001. After collapsing verb type,
pairwise comparisons showed that ‘proximal motion & local place’ paragraphs were judged
as more coherent than ‘proximal motion & distant place’ (t (51) = 11.30, p <.001, d = 1.57)
and ‘distal motion & local place’ paragraphs (t (51) = 13.00, p <.001, d = 1.80). Finally,
‘distal motion & distant place’ paragraphs were judged as more coherent than ‘proximal

motion & distant place’ paragraphs (t (51) = 10.85, p <.001, d = 1.5).

Coherence judgment time. The Motion x Place interaction was again significant F (1, 51) =
5.58, p <.05). After collapsing verb type, pairwise comparisons showed that ‘proximal
motion & local place’ paragraphs were judged faster (M = 1742) than ‘proximal motion &

distant place’ paragraphs (M = 2141), t (51) = 3.65, p <.001, d = 0.50, and faster than ‘distal
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motion & local place’ paragraphs (M = 1952), t (51) = 2.19, p < 0.05, d = 0.30. Table 4
shows the average coherence judgments and times for each specific verb. No speed-accuracy

tradeoff was observed.

Table 4. Experiment 2. Mean coherence judgments (% Yes) and mean response times (ms) for
each specific transitive and intransitive motion verb and geographical place. In parenthesis are
the standard deviations.

VERB RESPONSE ‘YES’ (%) RESPONSE TIMES (ms)
Close place Distant place Close place Distant place
TRANSITIVE
Bring 73 (25)5 34 (26)5 1758 (1064) 1992 (1285)
Take 30 (22):% 74 (21)3% 2940 (1361) 2078 (1639)
INTRANSITIVE
Come 82 (17)i 28 (24)5 1725 (859)™ 2291 (1269)*
Go 25 (20)5 75 (20)5k 1963 (1143) 1954 (1173)

Pairwise significant effects under Hochberg Correction for multiple comparisons
Superindex for comparisons between place
Subindex for comparisons between motion

Experiment 2 used paragraphs written in the first grammatical person, and replicated
the spatial coherence effects obtained with second-person paragraphs in Exp. 1. Participants
read more slowly and judged as less coherent paragraphs inconsistent with their self-
perspective. This supports the idea that minimal first-person narratives also prompt

participants to use their own geographical place as deictic center by default.

5.4. EXPERIMENT 3: DEICTIC VERBS IN PARAGRAPHS SPOKEN WITH A REGIONAL
ACCENT

This experiment will test a new hypothesis: that paralinguistic cues such as the
speaker’s accent could be used by listeners to establish the deictic center for the utterance.
Experiments with written materials have demonstrated that linguistic features, such as
grammatical person, or information about the story protagonist and place could induce a
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deictic shift to the narrative here-and-now, with readers taking the other-person perspective
rather than the self-perspective (Brunyé et al., 2009; Garcia-Marco et al., 2016). But in this
experiment, we explore how participants listening to spatially related information could
pragmatically use the speaker’s regional accent to establish geographical perspective. To this
end, Exp. 3 used linguistic materials that were similar to those of Exp. 2, except that they
were presented aurally. This allowed for a new experimental manipulation: employing the
local or a distant regional accent as modulators of self-perspective or other-person
perspective, respectively. Discrimination among regional accents develops relatively early in
life. Thus, seven-year-old British children are able to categorize unfamiliar regional accents
as differing from their native accent (Floccia, Butler, Girard and Goslin, 2009), and five-year-
old Spanish-speaking children discriminate among ten different Spanish regional accents
(Arango, 2016). Given that the local Tenerife accent and the Madrid (Castilian) accent differ

substantially, we can assume that all our adult participants identify them easily.

Another goal of Exp. 3 is to try to rule out a possible trivial explanation of the
previous results. The self-perspective effects observed in Exp. 1 and Exp. 2 could be
explained to some extent in terms of word co-occurrence. Thus, people who live in Tenerife
more frequently listen to ‘coming to Tenerife’ than ‘coming to Madrid’ phrases and
consequently they would need less effort to understand the former than the latter (see de
Vega et al., 2015 for a discussion of this issue). We could rule out this explanation if we
demonstrate that the same linguistic materials (first-person narratives), when pronounced
with a distant regional accent, induce a shift to other-person perspective independently of

their ‘statistical’ properties.
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54.1. METHOD

Participants

Forty Spanish-speaking undergraduates (31 females; all between 18 and 27 years of
age) gave informed consent, and received course credit for their participation. All reported

normal hearing and no neurological or neuropsychological disorder.

Materials and Design

The experiment included 2 Accent (Canary Islands vs. Madrid) x 2 Geographical
place (Local: Tenerife/Canary Islands; vs. Distant: Madrid/Peninsula) repeated measures
factorial design. The same paragraphs of Exp. 2 were used, with some changes. First, only the
versions with proximal motion verbs (‘come’ and ‘bring’) were used. The decision to
suppress distal motion verbs was motivated by the fact that in the previous experiments
proximal motion verbs induced clearer participant’s self-perspective than distal motion verbs.
Second, the Geographical place name was moved to the end of the paragraphs to leave it as
close as possible to the coherence judgment task. For instance, ‘A few days ago | met a
young architect, and he told me that he had come to work in a studio in [local place] [distant
place]...’. Third, thirty new filler paragraphs were added to the forty fillers of the previous
experiments. The new fillers included names of foreign cities, so as to make the place name
in the experimental paragraphs less predictable. Finally, four counterbalanced lists were
constructed, each containing forty experimental paragraphs (ten per condition) and seventy
fillers. These paragraphs were type-recorded by four young speakers (two males and two
females). Two of them (a male and a female) had a strong regional accent from Tenerife,
Canary Islands (the Local geographical place) and the other two had a strong regional accent
from Madrid (the Distant geographical place). Speaker’s gender was counterbalanced across

lists. Each paragraph was recorded in two audio files by the same speaker: the first audio
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included most of the context (e.g., ... he told me that he had come to work in a studio in...’
and the second had just the geographical place name (e.g., Tenerife). In this way, the same

context could be combined with different place names in different counterbalanced lists.

Procedure

Participants were randomly assigned to one of the four lists. The presentation of the
stimuli and the recording of the participant’s responses and response times were controlled by
E-Prime software (version 2.0.10.242, Psychology Software Tools; Schneider et al., 2002).
The paragraphs of the list were presented in random order. After the last word (the place
name) participants made a coherence judgment by pressing the ‘yes’ or ‘no’ assigned buttons,

counterbalanced across subjects.

5.4.2. RESULTS

The average percentage of ‘yes’ coherence judgments and judgment times were
submitted to Accent (Canary Island vs. Madrid) x Geographical place (Local vs. Distant)
repeated measures ANOVA. A Sidak correction for multiple comparisons was applied. We

will only report significant effects.

Coherence judgments. A main effect of Accent was found, F (1, 39) = 24.8, p <.001. The
local Canary Island accent was more likely to be judged as coherent (M = 59.8%) than the
Madrid accent (M = 41.9%). This effect was qualified by a robust Accent x Geographical
place interaction, F (1, 39) = 174.55, p <.001, as Figure 3 (right) illustrates. The pairwise
comparisons showed that ‘Canary Island accent & Local place’ was judged as more coherent
than ‘Madrid accent & Local place’ (t (39) = 11.12, p <.001, d = 1.76) and ‘Canary Island
accent & Distant place’ (t (39) = 23.42, p <.001, d = 3.70). Finally, ‘Canary Island accent &
Distant place’ was judged as less coherent than ‘Madrid accent & Distant place’ (t (39) =
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5.79, p <.001, d = 0.91), and ‘Madrid accent & Local place’ was judged as less coherent than
‘Madrid accent & Distant place’ (t (39) = 13.17, p <.001, d = 2.08). Concerning the
coherence judgment times, the critical Accent x Geographical place interaction was not

significant (F (39) < 1), implying the absence of a speed-accuracy tradeoff.

These results showed that the participants listening to first-person deictic paragraphs
rely on the regional accent as a cue to establish the deictic center. We will discuss this result

in the general discussion.

Table 5. Experiment 3. Mean coherence judgments (% Yes) and mean response time (ms) for each motion verb
(bring, come) as a function of regional accent (local vs. distant) and geographical place (close vs. distant). In
parenthesis are the standard deviations.

RESPONSE “YES’ (%) RESPONSE TIMES (ms.)

Close place Distant place Close place Distant place
Bring
Local (Canary) 88 (20)i:: 27 (29)i 1310 (399) 1305 (409)
Distant (Madrid) 12 (17): 74 (27)5% 1202 (440) 1230 (335)

Come
Local (Canary) 93 (12)i% 30 (32):% 1055 (280)***

Distant (Madrid) 8 (19):: 72 (30)i: 1132 (338)*

Pairwise significant effects under Hochberg Correction for multiple comparisons
Superindex for comparisons between place
Subindex for comparisons between accent

1222 (239)™
1290 (363)"

55. DISCUSSION AND CONCLUSIONS

The present study provides insights into how readers / listeners build spatial
representations from minimal narratives. The narratives used here had no explicit information
on the narrator’s surroundings, but did, however, provide deictic cues that could prompt
readers to take geographical perspective. First, they were written in the second or first
grammatical person, which in some contexts could induce readers to use self-perspective
(e.g., Brunyé et al., 2009). Second, the narratives described motions to geographical places

using proximal or distal deictic verbs, which could also contribute to inducing perspective
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taking. We hypothesized that, in the absence of any explicit deictic center, readers would rely
on their own geographical here-and-now to understand the deictic paragraphs. We also
wanted to test whether the perspective effects occur both with transitive (‘bring’, ‘take’) and
intransitive deictic verbs (‘come’, ‘go’). Finally, we explored the new hypothesis that a
speaker’s regional accent could be used by listeners as a cue either to keep their own

perspective or shift to the other-person perspective.

In a nutshell, we obtained several remarkable results. First, readers take self-
perspective by default while reading the minimal narratives employed here, and this happens
both with second-person and first-person texts. Second, geographical perspective effects are
strongly associated with proximal motion verbs (‘bring’, ‘come’), but they are absent in distal
motion verb (‘take’, ‘go”) statements. Third, the results were similar both in transitive and in
intransitive motion verbs, even though these verbs differ in semantic complexity. Fourth,
participants listening to first-person deictic paragraphs rely on the regional accent being used
as a cue to establish the deictic center; they keep self-perspective when the statements are
pronounced with the local accent, but they shift to other-person perspective when the speaker

has a distant regional accent. Let us discuss these results.

We demonstrated that readers of minimal narratives involving deictic words use self-
perspective. This is quite remarkable, because narratives are usually associated with other-
person perspectives (e.g., the protagonist) in the fictional world (e.g., Black et al., 1979;
Bower & Morrow, 1990; Garcia-Marco et al., 2016; Zwaan, 2004). In our case, the lack of
explicit information about the narrator’s place leads the readers to use their own perspective
by default, just as in face-to-face communication. One novelty is that the perspective effects
occur here with large-scale spatial information, whereas most studies on language and space
are based on small-scale layouts such as objects placed on a table, or in a room (Franklin &

Tversky, 1990; Bower & Morrow, 1990; de Vega & Rodrigo, 2001; Avraamides & Carlson,
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2003; Hatzipanayioti, Galati, & Avraamides, 2016). Notice, however, that the space around
us could be organized into hierarchical categories such as this table, this room, this building,
this town, this region, or this country (Damasio, 2010; Tamir & Mitchel, 2011). Presumably
we must be able to monitor and update our here-and-now on all these scales. However,
spatial relations in small-scale scenarios might change more dynamically than in large-scale
scenarios; for instance, we need to continuously update objects’ positions when we move in a
room (Franklin & Tversky 1990; de Vega & Rodrigo, 2001; Avraamides & Carlson, 2003,
etc.). Moreover, within small-scale scenarios there are important functional differences
between the proximal or peripersonal space, which includes reachable objects and the distal
space including unreachable objects (Coello & Bonnotte, 2013; Costantini, Ambrosini, Tieri,
Sinigaglia & Committeri, 2010; Tamir & Mitchel, 2011). The embodied cognition approach
has typically dealt with small-scale spatial information. For instance, action-related language,
usually associated with motor processes, is framed in the peripersonal space where
manipulation processes take place. By contrast, the objects at the spatial scale of geographical
scenarios are typically non-manipulable and therefore would not trigger any motor processes.
Furthermore, we only need to update our geographical here-and-now occasionally, when we
travel long distances (e.g., to another country) or navigate from one town to another. These
features of geographical scenarios open the possibility that understanding geographical space
involves more abstract or disembodied representations than understanding small-scale layouts
(Tamir & Mitchel, 2011). In spite of that, this study found that some deictic verbs of motion
could induce readers to activate their town and region of residence, providing evidence of
self-centered geographical perspective, and confirming and extending previous findings (de

Vega et al., 2015).

Another important difference between the current study and other studies on language

and spatial cognition is that here the perspective effect occurs implicitly, whereas in most
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studies the task demands explicit spatial representations. Thus, in those studies participants
are typically instructed to learn a layout (either from pictorial materials or from verbal
descriptions) before performing a set of spatial judgments about the objects’ spatial relations
in the layout (e.g., Franklin & Tversky, 1990; de Vega & Rodrigo, 2001; Avaamides &
Carlson, 2003). By contrast, the perspective effects reported here occurred spontaneously in
the course of ordinary language comprehension, without any explicit perspective-taking
instruction. In other words, the phenomena analyzed here are quite representative of online
language comprehension, whereas the classical studies are more akin to learning processes of

spatial information.

It should be noted that only the proximal verbs play an unequivocal deictic function.
Thus, in Experiments 1 and 2 the proximal verbs ‘come’ and ‘bring” when combined with
local and distant places produced strong coherence effects on reading times and coherence
judgments. By contrast, the distal verbs ‘go’ and ‘take’ combined with local and distant
places did not differ significantly in performance, and were also equivalent to that observed
for the condition judged as most coherent (‘to come to a local place’). In other words, the
proximal verbs anchor the geographical information in the reader’s perspective, confirming
similar patterns obtained previously (de Vega et al., 2015; Garcia-Marco et al., 2016). A
possible explanation for this is that the Spanish proximal verbs ‘venir’ (come) and ‘traer’
(bring) are marked with a prominent deictic and directional meaning, whereas the distal verbs
‘ir’ (go) and ‘llevar’ (take) are semantically unmarked. A similar difference between
proximal and distal verbs has been also reported in English: distal verbs are used with a broad
range of meanings. For instance, ‘go’ involves deictic motion when contrasted with ‘come’
but is more akin to ‘travel’ when contrasted with ‘stay’, and close to ‘start’” when compared
with ‘stop’. When ‘go’ is used to mean ‘travel’ or ‘start’, the speaker’s location is not

important and therefore it does not function as a deictic verb (Fillmore, 1975; Levinson,
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1996; Miller & Johnson-Laird, 1976; Wilkins & Hill, 1995). In Spanish the verb ‘ir’ (go) also
functions as an auxiliary verb, for instance, in the sentence ‘Juan va a escribir una carta’
(literally: ‘John goes to write a letter’, meaning ‘John is going to write a letter’) the form ‘va’

(goes) expresses intention, rather than directional motion.

The results of our Exp. 3 showed that participants listening to first-person deictic
paragraphs rely on the regional accent as a cue to establish the deictic center. In previous
studies with written narratives, the shift to other-person perspective relied exclusively on
linguistic features, such as the grammatical person, or the amount of information provided
about the protagonist and/or the narrative deictic center. For instance, Brunyé et al. (2009)
found that first-person short paragraphs induced self-perspective, whereas providing some
information about the first-person narrator induced readers to shift to an external or other-
person perspective. In the same way, Garcia-Marco et al. (2016) provided readers with
descriptions of fictional characters and their place of residence, and they found that readers
were able to consistently take their perspective. However, Exp. 3 shows for the first time that
listeners can rely on a paralinguistic cue to shift from their own perspective to the other-
person perspective. According to social psychologists, listeners can use regional accent to
apply evaluative group stereotypes to the speakers (see Fuertes, Gottdiener, Martin, Gilbert
and Giles, 2012, for a meta-analysis). Here we demonstrated that, in the absence of any other
relevant information, the regional accent also induces spatial perspective. Participants kept
the default self-perspective when the speaker’s accent was local, but they shifted to the other-

person perspective when the speaker’s accent was from another geographical region.

Another important consequence of Exp. 3 is that it validates the interpretation of the
effects obtained in the experiments with written materials. It could be argued that self-
perspective effects obtained in Experiments 1 and 2 were just ‘statistical’ effects derived

from the fact that some verb-place combinations may occur more frequently than others in

148

Este documento incorpora firma electrénica, y es copia auténtica de un documento electrénico archivado por la ULL segln la Ley 39/2015.

Su autenticidad puede ser contrastada en la siguiente direccién https://sede.ull.es/validacion/

Identificador del documento: 983515 Codigo de verificacion: n7PkFQj4

Firmado por:

ENRIQUE GARCIA MARCO Fecha:
UNIVERSIDAD DE LA LAGUNA

05/07/2017 16:00:11

DAVID BELTRAN GUERRERO
UNIVERSIDAD DE LA LAGUNA

05/07/2017 17:21:30

MANUEL DE VEGA RODRIGUEZ
UNIVERSIDAD DE LA LAGUNA

05/07/2017 18:16:04

INMACULADA LEON SANTANA
UNIVERSIDAD DE LA LAGUNA

05/07/2017 21:27:02

ERNESTO PEREDA DE PABLO
UNIVERSIDAD DE LA LAGUNA

14/07/2017 13:44:00

148/ 170



Chapter 5. Geographical perspective induced by deictic verbs of motion with and without contextual cues.

the participants’ environment. For instance, our participants could have been exposed more
frequently to ‘I came to Tenerife’ than to ‘I came to Madrid’ (see de Vega et al., 2015, for a
discussion of this issue). However, Exp. 3 reinforces the idea that the self-perspective effects
observed in Experiments 1 and 2 were not just a consequence of word co-occurrence or any
other statistical feature of words. The experiment showed that less frequent utterances like
‘come/bring to Madrid’ or ‘go/take to Tenerife’ were accepted as coherent when pronounced

with an appropriate regional accent.

In sum, this study supports the idea that short narratives which include deictic markers
such as first- or second-person pronouns and, especially, proximal motion verbs prompt
readers to establish self-perspective in a similar way as in face-to-face conversations. The
self-perspective was demonstrated by coherence effects: sentences describing proximal
motions toward the reader’s geographical place were better understood than sentences
referring to proximal motions to a distant place, or distal motion toward the reader’s place.
This self-perspective occurs by default, although shifting to the other-person perspective can
be induced by a regional accent, which demonstrates its role as a powerful marker of
geographical deictic center. Further research will be needed to better understand how
geographical self-perspective is implemented in the brain. For instance, neuroimaging
experiments could explore the extent to which geographical self-perspective recruits the self-
relevance neural network. Another possible research line would be to analyze how
perspective induced by pronouns and deictic verbs differs between small-scale layouts and
geographical scenarios. In any case, the experiments reported here provide a new approach to
the functional interface between language and spatial cognition. Unlike classical paradigms
that require the learning of complex spatial environments, here we have shown how online
understanding of minimal paragraphs with deictic markers induces powerful self-perspective

anchored in the current geographical place.
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Chapter 6. Discussion

This dissertation explores some spatial perspective-taking processes occurring during
the comprehension of narratives. We explore by means of electrophysiological and
behavioral measures the cognitive processes related to how people build spatial
representations when comprehending narratives in second, third and first grammatical person,

which describe a character’s motion.

To fully understand a narrative, readers/listeners must be able to create situation
models of the narrative world, involving, among other parameters, the spatial dimension in
which the events take place (Zwaan, Langston & Graesser, 1995; Zwaan 2004). The situation
models are indexed by several linguistic features of the text such as deictic pronouns,
adverbs, prepositions or verbs, but require also that readers/listeners actively apply their
world knowledge. In addition, situation models are dynamic, as the readers have to be able to
update them online as they process new linguistic units. In this dissertation we study for the
first time how the geographical perspective could be activated as part of the situation model
during language comprehension. We have shown that the readers/listeners are able to create a
situation model of the protagonists’ geographical space, relying on the available linguistic
sources and their own geographical knowledge. For instance, while reading a novel the
protagonists” geographical place is usually set up at a given point in the text, and the readers
might use this location as a virtual deictic center to understand terms such as ‘here’, ‘come’
or ‘this town’, unless the incoming text segment shifts to another geographical location. To
elicit processes related to perspective taking we used paragraphs that described a proximal
[‘come’, ‘bring’] or distal [‘go’, ‘take’] motion towards a close or distant to the reader or the
protagonist’s place. In this way we produced coherent sentences (e.g., ‘come to close place’
or ‘go to distant place’) and incoherent sentences (e.g., ‘come to distant place’ or ‘go to close

place”), with respect to the reader/protagonist’s point of view. The coherence effects were
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observed on behavioral data (reading times and coherence judgments) and on ERPs

measures.

As many other studies (Avraamides & Carlson, 2003; Brunyé, Ditman, Mahoney,
Augustyn & Taylor, 2009; Bryant, Tversky & Franklin, 1992; de Vega, 1994; de Vega,
Marschark, Intons-peterson, Johnson-Laird & Denis 1996; de Vega & Rodrigo, 2001;
Franklin & Tversky, 1990; Maki & Marek, 1997; Mou, McNamara, Valiquette & Rump,
2004), this research uses deictic pronouns to induce perspective-taken. However, unlike in

previous studies, this dissertation analyzes how purely linguistic or paralinguistic features

modulate perspective, in absence of any explicit reasoning operations and without any

pictorial aid. Consequently, the observed effects were incidentally derived from ordinary

language comprehension. The dissertation also analyses the role of deictic motion verbs,
which might contribute to anchor spatial information in the protagonist’s perspective,
although seldom have been studied employing psycholinguistic techniques (an exception was
the classical study by Black, Turner & Bower, 1979). Moreover, another novelty of the
current approach is that some experiments were run using ERPs, which provide rich
information on the underlying neural processes. Thus, the components of the
electrophysiological waveform, their topographic distribution and the source estimation
provide important information of the time course and processes that underlie the
comprehension. The data presented here allows clarifying some questions about the

processing related to perspective taking and geographical reasoning.

Self- vs. other-perspective

For paragraphs written in the second person, the readers’ geographical location has a

privileged status when accompanied by deictic verbs describing a character's motion.
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Chapter 6. Discussion

Specifically, we obtained clear self-perspective effects in the ERP data of Study 1. The
results showed that the names of the readers’ living place enhanced early ERP components
over posterior (N1) and central sites (P2) when compared to names of places that are distant
to the readers. These early components are known to be sensitive to orthographic properties
of words, like length and frequency (e.g., Hauk and Pulvermiller, 2004; Proverbio, Vecchi &
Zani, 2004), but notice that in this study the close and distant place names did not elicit any
early ERP effects in the context of the non-deictic verb ‘be’ (‘estar’) and, therefore, we can
rule out the orthographic explanation. The N1/P2 effects are most likely associated with early
top-down attentional processes to self-relevant information in the context of deictic verbs
(Fields and Kuperberg, 2012). The source estimation for these early ERP’s effects, show that
the reader’s current location differentially activates the Middle Temporal Cortex in sentences
(around the para-hippocampal gyrus) with deictic verbs (Study 1), but not in sentences with
the locative form of the verb ‘be” (‘estar’). This region has also been associated with self-
relevance and episodic memories (D’Argembeau etal.,2007; Spreng, Mar & Kim, 2008;
Bucker & Carroll, 2007), confirming that that self-perspective processes require a deictic
context in addition to the name of the reader's current location. Interestingly, other-person
perspective processes associated with third-person narratives do not elicit these early N1/P2
coherence effects or the middle-temporal activation (Study 2). The behavioral results are
consistent with the ERP self-perspective results associated with second person and deictic
verbs. Thus, sentences with proximal motion verbs were read faster when referred to the
readers’ places (‘come to close place’) than for distant places (‘come to distant place”), and
this occurred both for transitive and intransitive motion verbs (Study 3). Moreover, the

former were judged as more coherent than the latter (Studies 1 and 3).

In addition to the early ERP components effects mentioned above, close places, in

comparison with distant places, were associated in Study 1 with increased P300 amplitude
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over centro-parietal sites. The P300 is a well-known ERP component sensitive to
unexpected events, but it is also sensitive to salient or self-relevant stimuli (Perrin et al.,
2005; Shi, Zhou, Liu, Zhang & Han, 2011; Zhou et al., 2010). However, in this study all the
place names were equally expectable, because they were mentioned an equal number of
times across the experiment. Again, differences in ERPs are unlikely to be explained by
lexical frequency or statistical features of language because this P300 modulation was only
found in the context of the two deictic verbs, ‘come’ and ‘go’ but not in the context of the
Spanish locative verb ‘be’ (‘estar’) (Study 1). Finally, other-person perspective processes
associated with third-person narratives did not elicit either any P300 modulation (Study 2).
Thus, the most plausible interpretation is that the P300 we found is a brain response to the

self-relevance of the readers’ living places.

Perspective coherence effects

It is remarkable that coherence effects observed on the N400 component of the ERPs
were shared both by materials inducing self- (Study 1) and other-perspective (Study 2).
Sentences describing an incoherent proximal motion (‘come to distant place’) enhanced
N400, in comparison to coherent proximal motion (‘come to close place’), indicating that
readers are able to anchor geographical information efficiently in their own living place or in
the protagonist’s virtual world, depending on whether or not the deictic sentences referred to
the readers (second-person paragraphs) or to another person mentioned in a previous third-
person narrative. In the latter case (Study 2) the N400 component indexed global coherence
effects, rather than local coherence effects. In other words, the coherence or incoherence of a
deictic motion sentence depends on the previous extended narrative, which describes the

protagonist’s living place. By contrast, the minimal second-person paragraphs in Study 1
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make emerge self-perspective as default. These effects are countersigned by the behavioral
measures; we found less coherence judgments (all studies) and slower reaction times when
reading sentences geographically incoherent with the character’s perspective (Study 3,

experiments 1 and 2).

The results obtained in the source reconstruction were also sensitive to self-
perspective coherence. For instance, distal motions that were coherent with the reader’s own
perspective differentially generate deactivation in right Fronto-Polar Cortex (FPC), compared
to the incoherent sentences. The FPC has been associated with the simulation of another
person’s perspective (Bucker and Carroll, 2007; d’Argembeau et al., 2007; Raposo, Vicens,
Clithero, Dobbins & Huettel, 2011; Spreng et al., 2008). One possible explanation is that
when reading incoherent paragraphs, readers could shift to the perspective of the other person
in the narrative recruiting the FPC, whereas when sentences are coherent with the self-
perspective, the FPC would remain less active. Another possibility is that the fronto-polar
activity reflects the conflict of perspectives, and an inhibition of their pre-potent and
automatic self-perspective, in order to allow shifting to the other person perspective (e.g.,
Samson, Apperly, Kathirgamanathan, Humphreys, 2005; Ruby and Decety, 2003; van der
Meer, Groenewold, Nolen, Pijnenborg & Aleman, 2011). Coherent motions in the context of
the proximal verb also reduced the activation in the Posterior Cingulate Cortex (PCC). This
region has been associated in some studies with the change to the other’s perspective
(d"Argembeau et al., 2007; Ruby and Decety, 2001, 2003; Mano, Harada, Sugiura, Saito &
Sadato, 2009). In the coherent condition readers keep their own perspective, whereas in the

incoherent one they recruit the PCC to take the other’s perspective.
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Proximal and distal deictic verbs

In all the three studies, there was a functional difference between proximal and distal
motion verbs. Namely, only the proximal verbs anchor the geographical information in the
readers or the protagonist’s perspective, as demonstrated by the coherence effects obtained
both on behavioral and ERPs measures. Thus, the proximal verb ‘come’ when combined with
local and distant places produced strong coherence effects on the N400 component of the
ERP (Study 1 and Study 2), on reading times (Study 3) and on coherence judgments (all three
studies). By contrast, the distal verb ‘go’ combined with local and distant places did not differ
significantly in behavioral performance or ERPs components. A possible explanation for this
is that the Spanish proximal verbs (‘venir’, ‘traer’) are marked with a prominent deictic and
directional meaning, whereas the distal verbs (‘ir’, ‘llevar’) are semantically unmarked. A
similar difference between proximal and distal verbs has been also reported in English.
Whereas the proximal verbs, like ‘come’, have in most cases a neat deictic function, distal
verbs, like ‘go’, are used with a broad range of meanings, including deictic motion (as
opposed to ‘come’), but also meaning ‘travel’ (as opposed to ‘stay’) or ‘start’ (as opposed to
‘stop’). In the latter cases the speakers’ location is not important and therefore the verb does
not function as a deictic marker (Fillmore, 1975; Levinson, 1996; Miller & Johnson-Laird,

1976; Wilkins & Hill, 1995).

The locative verb ‘be’ and the transitive verbs ‘bring’ and ‘take'

In Study 1, in addition to the deictic motion verbs ‘come’ (venir) and ‘go’ (ir) we
employed a non-deictic verb as contrasting condition; namely, the Spanish locative meaning
of the verb ‘be’ (‘estar’). The combination of the verb ‘be’ with local and distant places

resulted in a similar waveform and identical ratings in coherence judgments, indicating that a
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static description of a character in a place does not involve character-center perspective. This
allows concluding that character-centered perspective effects can only be related to the
presence of the deictic verbs. Another theoretical framework to explain the difference is that
the locative use of the verb ‘be’ induces map-like or ‘survey perspective’, whereas the deictic
motion verbs induce ‘route perspective’ (e.g., Mellet et al., 2000). Notice, however that the
Spanish verb ‘be’ is extremely polysemic, and with the appropriate complements can even
denote displacement under the same syntactic construction of the locative form (e.g. ‘Il be

in Barcelona in 4 minutes’, ’Estaré en Barcelona en 4 minutos’).

In the first study we pointed out that the ERP findings with the deictic verbs ‘come’
(‘venir’) and ‘go’ (‘ir’) cannot be generalized to another verbs of motion. In Study 3 we
attempted to extend the previous behavioral results to other deictic verbs that are semantically
more complex. Whereas the semantics of the verbs ‘come’ and ‘go’ imply an intransitive
motion, as they refer to a person’s body displacement, the verbs ‘bring’ and ‘take’ are
transitive; namely, they refer to an object being moved by an agent. In spite of that, we
obtained, that both transitive and intransitive verbs provided similar cues to establish
geographical perspective. To sum up, the proximal verbs of motion ‘come’ and ‘bring’
efficiently induce geographical perspective, while the distal verbs of motion ‘go’ and ‘take’

did not elicit any consistent perspective effect.

The role of regional accent on perspective taking

Finally, Study 3 has also revealed an interesting perspective effect associated with the
speaker’s regional accent. Paragraphs written in the first grammatical person are quite
ambiguous; they induce self-perspective when they are very short, whereas they induce

readers to shift to other-person perspective when they provide some information about the
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first-person narrator (Brunyé et al. 2009). In our Study 3 (Exp. 3) we employed first-person
deictic short utterances, and we demonstrated that, in absence of any other relevant
information, the regional accent also induces geographical perspective. Participants kept the
default self-perspective when the speaker’s accent was local, but they shifted to the other-
person perspective when the speaker’s accent was from another geographical region. This
experiment demonstrated for the first time that a paralinguistic cue is sufficient to modulate

perspective taking, depending on how the listener perceives the speaker’s regional origin.

Another important consequence of Exp. 3 is that it validates the interpretation of the
effects obtained in the experiments with written materials. It could be argued that self-
perspective effects obtained in the studies 1 and 2 and some of the experiments in study 3,
were just ‘statistical’ effects derived from the fact that some verb-place combinations may
occur more frequently than others in the participants’ environment. For instance, as discussed
in our Study 1, our participants could have been exposed more frequently to ‘I came to
Tenerife’ than to ‘I came to Madrid’. However, Exp. 3 reinforces the idea that the self-
perspective effects observed in this dissertation were not just a consequence of word co-
occurrence or any other statistical feature of words. The experiment showed that less frequent
utterances like ‘come/bring to Madrid’ or ‘go/take to Tenerife’ were accepted as coherent

when pronounced with an appropriate regional accent.
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The thesis examined by means of electrophysiological and behavioral measures the cognitive
processes related to how people build spatial representations when comprehending narratives
in second, third and first grammatical person, which describe a character’s motion. These are

the main conclusions:

1. Geographical perspective taking can be elicited by deictic verbs that imply motion.
Particularly, the proximal verbs of motion ‘come’ and ‘bring’ are powerful inductors
of geographical perspective, while the distal verbs of motion ‘go” and ‘take’ are not as
efficient inductors.

2. The grammatical person modulates the agent or ‘origo’ of the perspective effects.
Specifically, second- and first-person short paragraphs induce self-perspective,
whereas third-person extended narratives determine other-person perspective.

3. Geographical perspective taking occurs incidentally during ordinary comprehension,
relying just on bottom-up processes on the available linguistic markers (grammatical
person and motion verbs) and top-down processes derived from previous geographical
knowledge.

4. The behavioral data support that geographical self-perspective is taken by default. In
absence of contextual clues such as an extended narrative, readers of second- and
first-person short paragraphs describing a motion rely on their own point of view, as
indexed by the fact that they read faster and judge more coherent sentences that are
consistent with their own geographical place.

5. The ERP data also support that geographical self-perspective is taken by default. In
absence of contextual clues such as an extended narrative, readers of second-person
short paragraphs describing a motion rely on their own perspective, as indexed by
modulations of early (N1, P2) and later (P3) ERP components, and the activation of

the medial temporal cortex, around the para-hippocampal gyrus.
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Chapter 7. Conclusions

6. The locative form of the Spanish verb ‘estar’ (‘be’) does not elicit geographical

perspective. Sentences referring to close and distant places involving this verb
produced no modulation either on behavioral measures or in ERP components. This
null effect confirms that the aforementioned effects obtained with the proximal verbs
are not merely lexical (e.g., familiarity with places), but involve real perspective
taking.

A subtle paralinguistic cue, the regional accent, determines that listeners of first-
person utterances take either self-perspective (for regional accent) or other-
perspective (for distant regional accent).

Transitive and intransitive verbs of motion induce similar effects of geographical
perspective (strong perspective effects associated with proximal verbs), despite
transitive verbs being semantically more complex than intransitive verbs.

Readers of second-person paragraphs with deictic verbs, which are incoherent with
the self-perspective enhanced activation in the posterior cingulate gyrus and the
frontal pole, suggesting conflict resolution or change of perspective for incoherent
paragraphs. ERP’s N400 component also shows geographical coherence effects both
with self-perspective (second-person paragraphs) and other-perspective materials

(third-person narratives).
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