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Brief Summary

Given its complexity both in structure and meaning, human language is considered a unique
form among all living beings’ communication channels. There are thousands of extant languages all
over the world and each of them differs from others in some features. For decades, scholars have
analyzed their language structures and historical development. Nowadays, we are able to
distinguish languages and their effects relying on differences highlighted by linguistic and
psychological studies. Starting from studies that had focused more on the grammatical and
syntactical features of languages, social psychologists have paid particular attention to the mutual
influence between language and social cognition. Through several studies, social psychology has
tried to demonstrate that language is a powerful tool not only for constructing and representing
meaning, but also for transforming social reality. Goal of this research project is to investigate the
role of Word Order in social cognition. Although Word Order has been studied in various fields, for
example, from typological and from linguistic perspectives, this is a first attempt to investigate how
this language feature can affect social-cognitive processes.

Subject (S), Verb (V) and Object (O) are considered the basic elements of a sentence and
SVO and SOV represent the most common word orders among languages, although all possible
word orders are present in at least some languages (Dryer, 2011). The general idea underlying all
studies of my Thesis is that the order in which elements appear in a sentence can affect social
cognition in terms of perception and reasoning processes. Attention is caught by the first element
that we encounter when reading or listening, which, in turn, induces us to construct a mental model
following the proposed order. Across several studies, I try to demonstrate how the order and the
implied direction in which elements appear are involved in different social-cognitive processes. The

majority of studies reported in my Thesis investigate Word Order effects within the context of a



single language (Italian) whereas two studies tested the same predictions cross-linguistically.
Cultural and personal habits were also taken into account as possible moderators of the Word Order
effect (such as knowledge of other languages with different canonical order or motivational factors
related to health and eating habits). This research project investigates different aspects of Word
Order. It does not only focus on the order of Subject, Verb and Object, but in one set of studies
(Chapter 1) I investigated the effects of placing in different order Agent, Patient and Action; in
other studies (Chapter 3) I tested the consequences of switching the position of two nouns within a
linguistic binomial and, in others (Chapter 4, Study 4a) I also considered the impact of where
pronouns were positioned within a help request. Basically, this Thesis did not investigate only the
grammatical aspect of the basic elements of a sentence (S, V, O), but it examined the role of order
from a broader psycho-linguistic perspective.

After reviewing the relevant literature on Word Order from different perspectives in the
Introduction, I report three studies through which I investigated the role of word order in linguistic
production. The main purpose was to study what linguistic strategies people use when transforming
and generating sentences starting from elements that are visually presented. I systematically varied
the order in which pictures were presented (for instance, grandma — candies — children; candies-
grandma-children; children-candies-grandma, etc.). I hypothesized that regardless of the order in
which visual stimuli were presented, people would either follow the same order in which the stimuli
were presented or generate sentences in which the pictorial stimuli were “transformed” into the
canonical language order (for instance, SVO in Italian). After a pilot study in Italian, I decided to
compare Italian (1a) and English (1b) participants to investigate whether the greater rigidity of
English word order with respect to Italian may reveal differences in terms of linguistic strategies
application.

In Chapter 2 I focus on a yet unexplored link between the word order and causal reasoning.
In three studies I investigated how the ordering of cause and effect (e.g., “cigarette smoking is

related to lung cancer” vs. “lung cancer is related to cigarette smoking”) can influence the direction



of causal reasoning. Interestingly, results show that by inverting the order of causes and effects,
people are driven to adopt different causal thinking in terms of risk and relevance perception of
health-related issues. Cause-Effect ordering (vs. Effect-Cause) increases the risk perception but
decreases the perception of personal relevance of health-related statements.

The relation between Word Order and emergency intervention was further analyzed in
Chapter 3. Through implicit and explicit measures I studied how the intervention likelihood and
diffusion of responsibility can be affected by the order in which help requests (Study 3a) and risky
situations (Study 3b) are formulated. These two studies revealed that language may, in a subtle way,
moderate the likelihood of intervention but the underlining process remains unclear and needs
future investigation.

In Chapter 4, I report two studies aimed at investigating how Word Order can affect causal
attribution. The most important result is that, in both, Italian and English, causal attribution is
influenced by the order in which elements appear, with greater attribution to the first element of the
sentence

Together the present research project provides first evidence for a subtle but consistent role of
Word Order in social cognitive processes. Besides offering an integrative summary of the findings
of Chapters 2 through 5, in the final chapter I also discuss the consequences and applications in the

field of social cognition and mass communication.



Riassunto

Data la complessita di sistema sia a livello di struttura sia di significato, il linguaggio umano
ricopre un carattere di unicita tra tutti i canali di comunicazione esistenti. Ci sono migliaia di lingue
esistenti al mondo e ognuna di questa si differenzia dalle altre anche solo per una caratteristica. Da
decenni, diversi studiosi hanno prestato particolare attenzione alla struttura e ai processi di sviluppo
del linguaggio. Oggi, siamo in grado di distinguere le diverse lingue affidandoci a differenze messe
in luce da studi di linguistica e psicologia. Partendo da studi che si sono focalizzati maggiormente
sulle caratteristiche grammaticali e sintattiche del linguaggio, gli psicologi sociali hanno invece
rivolto I’attenzione all’influenza reciproca tra il linguaggio e la cognizione sociale. Attraverso
numerosi studi, la psicologia sociale ha cercato di dimostrare che il linguaggio pud essere un
potente strumento, non solo nel costruire e rappresentare un determinato significato, ma anche nel
plasmare e rimodellare la realta sociale. L obiettivo principale di questo progetto di ricerca ¢ quello
di esplorare il ruolo dell’ordine delle parole nella cognizione sociale. Sebbene 1’ordine delle parole
sia stato preso in considerazione in varie discipline, soprattutto da una prospettiva topologica in
campo linguistico, questo ¢ un primo tentativo di indagare come tale caratteristica, intrinseca al
linguaggio, possa influenzare processi di tipo socio-cognitivo.

Soggetto (S), Verbo (V) e Oggetto (O) sono considerati gli elementi basi di una frase e SVO e
SOV rappresentano i due ordini canonici piu diffusi tra le varie lingue del mondo, nonostante tutte
le altre possibili combinazioni risultino presenti in almeno quattro delle oltre 7000 lingue
appartenenti al genere umano (Dryer, 2011). Nel presente lavoro si ipotizza che I’ordine in cui gli
elementi compaiono all’interno di una frase, possa influenzare processi cognitivi cruciali
all’interno della psicologia sociale. Poiché, la nostra attenzione viene catturata dal primo elemento
che incontriamo leggendo un testo o ascoltando il nostro interlocutore, lo scopo di questa tesi ¢

indagare se 1’ordine delle parole ci indurra a costruire una rappresentazione mentale degli eventi



influenzata dalla successione temporale e spaziale in cui immagazziniamo le informazioni e
prendiamo coscienza degli eventi circostanti.

Attraverso diversi studi, ho cercato di verificare se I’ordine, e I’implicita dimensione spaziale
e temporale, attraverso cui le informazioni vengono presentate, influenzano processi di tipo socio-
cognitivo. La maggior parte degli studi che verranno riportati all’interno di questo lavoro, hanno
analizzato il fenomeno dell’ordine delle parole in relazione alla lingua italiana, ma ulteriori due
studi sono stati condotti in una prospettiva cross-linguistica basandosi sulle medesime ipotesi. Sono
state inoltre considerate le abitudini culturali e personali dei partecipanti in relazione alle varie
tematiche affrontate negli studi (come per esempio la conoscenza di altre lingue caratterizzate da
un diverso ordine canonico o le abitudini salutari) con I’intento di analizzare se tali abitudini
potessero essere considerate come moderatori dei diversi effetti dell’ordine delle parole.

L’introduzione della tesi propone una rassegna letteraria, analizzando il fenomeno del Word
Order da differenti prospettive sia in termini metodologici che in diversi ambiti disciplinari.

Il principale obiettivo degli studi riportati nel Capitolo 1 ¢ esplorare le strategie linguistiche
che le persone decidono di usare nel momento in cui gli viene chiesto di generare frasi partendo da
elementi che sono presentati visivamente. La manipolazione sperimentale di questo primo set di
studi consiste nella sistematica variazione dell’ordine di presentazione di sequenze di tre immagini
rappresentative di un Agente (Ag), un Ricevente (Ric) e 1’Azione (Az) che lega i due attori della
situazione (per esempio, in una condizione si prevede la presentazione sequenziale dell’immagine
di una “signora anziana”, poi quella di alcuni “dolci” e infine quella di “due bambini”, mentre in
un’altra condizione 1’ordine viene modificato in modo e come prima immagine appare quella
rappresentante i “dolci”, poi “bambini” e infine la “signora anziana”). Lo studio prevede sei
condizioni diverse affinché tutti i sei possibili ordini vengano riprodotti (AgAzRic, AgRicAz,
RicAzAg, RicAgAz, AzAgRic, AzRicAg). L’ipotesi di base di questo studio ¢ che,
indipendentemente dall’ordine di presentazione delle varie immagini, i partecipanti ricorrano a

costruzioni grammaticalmente corrette e frequenti, generando frasi che seguono ’ordine sintattico



canonico previsto dalla propria lingua nativa, quindi Ag-Az-Ric. L’ipotesi che riguarda in modo
specifico I’ordine temporale di presentazione, verifica I’applicazione di alcune strategie linguistiche
e in particolare 1’'uso del passivo, in quei casi in cui i partecipanti vogliano rispettare 1’ordine di
presentazione delle immagini. Dopo uno studio pilota esplorativo condotto con partecipanti italiani,
due studi successivi hanno coinvolto partecipanti di lingua italiana (1a) e inglese (1b). Nonostante
queste lingue condividano lo stesso ordine canonico (SVO), numerosi studi in letteratura hanno
evidenziato che la lingua inglese ¢ caratterizzata da una maggiore rigidita in termini di ordine delle
parole. L’obiettivo ¢ stato quindi analizzare se la diversita tra le due lingue rispetto alla flessibilita
di ordine, incida sulla conseguente trasformazione delle immagini in frasi.

Nel secondo Capitolo sono riportati due studi che hanno 1’obiettivo di studiare come il Word
Order possa influire sull’attribuzione causale. I risultati piu rilevanti di questo studio mostrano che,
sia in Italiano (Studio 2a) che in Inglese (Studio 2b), I’attribuzione causale ¢ influenzata dall’ordine
in cui gli elementi compaiono, e piu specificatamente, che 1’attribuzione ¢ maggiore nei confronti
del primo elemento della frase. Nonostante 1’agente della situazione descritta riceva sempre la
maggior attribuzione di responsabilita, il fenomeno innovativo messo in luce da questi studi risiede
nel fatto che, indipendentemente dal ruolo tematico ricoperto, un elemento posto in prima posizione
verra percepito come maggiormente co-responsabile dell’azione descritta.

Nel Capitolo 3, I’attenzione ¢ posta su una possibile mutua influenza, finora non indagata in
letteratura, tra I’ordine in cui i binomi linguistici vengono presentati e il tipo di ragionamento
causale che puo essere influenzato dal focus attentivo suggerito dalla posizione di causa ed effetto
all’interno dei binomi. Con I’aiuto di tre studi, si ¢ analizzato se I’ordine di causa ed effetto (per
esempio, “il fumo ha un legame con il cancro ai polmoni” vs. “il cancro ai polmoni ha un legame
con il fumo”) puo influire sulla percezione del legame causale. Poiché il termine in prima posizione
gode di un vantaggio in termini di focus attentivo, 1’ipotesi principale prevede che la percezione del
legame causale fra causa ed effetto possa dipendere dalla posizione di questi termini all’interno del

binomio. E interessante notare come i risultati mettano in evidenza che invertendo 1’ordine di cause



ed effetti ¢ possibile influire sulla percezione di legame causale. L’ordine Causa-Effetto (al
contrario di Effetto-Causa), infatti, sembra aumentare la percezione di rischio e diminuire la
percezione di importanza rispetto a cause ed effetti in tema di salute e benessere fisico. Inoltre,
questa diversa percezione porta anche a scelte salutari migliori oltre all’intenzione di cambiare le
proprie abitudini in futuro. Nel Capitolo 4, invece, sono riportati due studi inerenti la relazione tra
Word Order e I’intervento in situazioni di emergenza e di pericolo. Utilizzando sia misure implicite
ed esplicite, si ¢ analizzato se la diffusione di responsabilita e la probabilita di intervento siano
influenzate dall’ordine in cui vengono formulate le richieste di aiuto (Studio 3a) e presentate le
situazioni rischiose (3b). Questi due studi rivelano che il linguaggio potrebbe essere considerato
come un moderatore per la diffusione di responsabilita e la volonta di intervento, ma il meccanismo
sottostante risulta comunque non del tutto chiaro e necessita di ulteriori studi.

Questo progetto di ricerca, dunque, accerta il carattere implicito e sottile ma consistente del Word
Order sui processi socio-cognitivi. Il capitolo finale ha dunque lo scopo di fornire una discussione
riguardo alle potenziali conseguenze e applicazioni nel campo della cognizione sociale e della

comunicazione di massa alla luce dei risultati ottenuti negli studi presentati nei capitoli precedenti.



Introduction

“Order means the right thing in the right place and at the right moment.” (Bauman, 2009)

Our daily experiences are in large parts received and transmitted through language. We read
news, listen to the radio, talk and type emails and text messages to numerous people everyday. For
decades, linguistics, psychologists and anthropologists have been studying language structure,
development and use among populations. The relationship between language and human cognition
has been a central issue in the field of social psychology. The main question scholars have
attempted to answer regards the potential role of language in shaping individuals’ perceptions and
interpretations. In conveying meaning speakers may use language in either a spontaneous or a
strategic manner, affecting the cognitive processes of the recipients through the choice of specific
linguistic devices. The impact of language on social cognition has mainly been discussed from a
semantic and a grammatical perspective. For instance, some studies suggest that the use of
adjectives and nouns hanges depending on the group of people we are speaking about (Semin &
Fiedler, 1991); others demonstrate that the choice of adjectives and verbs affects cognitive
processes such as causality attribution (Hartshorne, 2014) and intergroup stereotyping (Maass,
Salvi, Arcuri, & Semin, 1989). However, the influence of language on social cognition from a
syntax perspective has received relatively little attention. Goal of this research project is to
investigate the role of Word Order in social cognition. Although Word Order has been studied in
various fields, for example, from typological and from linguistic perspectives, this is a first attempt
to investigate how the order in which elements appear in a sentence affect social-cognitive
processes.

The idea of this research project starts from the fact that Italian is a language that allows,

within limits, deviations from canonical word order, above all among dialects. Basically, this



projects aims at exploring whether the order in which people decide to place words in a sentence
could be influenced by strategic choices for conveying messages. By imagining the human mind as
a blank mental space that is constantly filled with information, we can easily advance that the order
in which information comes to our attention influence the temporal and causal link between
elements, which in turn can also reveal the importance we attribute to any single element. As we
will report below, previous literature has shown that the first element holds the most prominent
position in terms of cognitive interpretation. Not surprisingly, I chose as title a provocative “a Time
upon Once”, to underline the fact that people are used to think and speak following a given
sequence. Although I did not change the original meaning of the classical “Once upon a time”, it is
an attempt to catch the reader’s attention by breaking an order that people are used to, hence to
create a novel perspective.

A peculiar human feature is the search for order. Indeed, order contributes to give meaning to
actions and guide the interpretation of the reality. The previous literature shows that a large part of
cognitive processes follows a specific order. Various studies on horizontal spatial bias demonstrate
that there is an order according to which we memorize (Bettinsoli, Maass, & Suitner, in
preparation), interpret and represent social actions (Maass, Pagani & Berta, 2007; Suitner & Maass,
2008; Boroditsky, 2009; Maass, Suitner, Nadhmi, 2014), imagine the time line (Boroditsky, 2001)
and explore space (Maass, Suitner and Deconchy, 2014). This order follows the writing direction of
our native language (for example, from left to right for Italian language vs. from right to left for
Arabic language). The construct of Agency maps onto this spatial dimension (Spatial Agency Bias,
SAB), as agents of the action are systematically located on the left side and recipients on the right
side, so that the action has a rightward trajectory (Chatterjee, Maher, & Heilman, 1995; Maass &
Russo, 2003, Fausey, Long, Inamori & Boroditsky, 2010). In this way the object positioned on the
left side and hence encountered first in rightward writing cultures might also become the reference
point in comparison processes (Pratto, Hegarty, & Korchmaros, 2007). Furthermore phenomena

such as “before and after” or “cause and effect” are more easily mentally represented if they follow



the space-time trajectory matching the writing direction. Several cross-cultural studies show how
different writing directions (Italian vs. Arabic vs. Chinese) affect the mental time line that tends to
correspond to the writing direction of one’s native language (Boroditsky, Fuhrman, & McCormick,
2010). This previous literature suggest a mutual influence between temporal and spatial dimension
and the order: if on one hand order seems to imply temporal and spatial aspects, on the other hand
both time and space elicit the idea of order. For this reason, the present project aims at investigating
if different aspects of order, including temporal sequences and spatial positions, affect social
cognitive processes.

Given that word order emerges as an important factor in social cognition across so many
different lines of research, we wondered whether it is language that creates an order to interpret the
situation, and whether, starting from their interpretation of a given situation, speakers choose a
specific word order to represent the events. Thus we are interested in the bi-directional between

word order in language and social cognitive processes.

Word Order: Definition, differences and variation across world languages

There are about 7000 extant languages that differ in syntactic, semantic and typological
features: some characterized by hundreds of sounds, others with just a couple, some with a
rightward writing system, some with a bottom-up writing system. Word Order is a typological
property of languages, which refers to the ordering of subject (S), object (O), and verb (V) in
transitive sentences. There are six logical ways to order subjects, objects and verbs and these are
SOV, SVO, VSO, VOS, OVS, and OSV. The first variation across languages consists in the
number of possible orders allowed in a given language. For instance, English generally uses an
order in which the subject precedes both the verb and the object, which, in turn, means that English
is a SVO language. By the same logic, in Welsh the verb is generally placed before the subject and
the object and, hence, Welsh is classified as a VSO language. However, Bates, McNew,

MacWhinney, Devescovi and Smith (1982), evidenced that some languages, including Italian, allow

10



the use of different orders even though they are defined as SVO languages. Yet other languages
(e.g., German) use different Word Orders according to grammatical rules (e.g., German requires the
inversion of subject and verb when introducing a relative clause) and for this reason they are
recognized as having no dominant order (Dryer, 2011).

Although there are six possible combinations in which subject, object and verb can be
arranged within a sentence, several cross-linguistic studies have demonstrated that the distribution
of word orders across the world languages is not equal and regular (Dryer, 2011; Greenberg, 1963;
Tomlin, 1986). As can be seen in the Table 1, the subject-first word orders are over-proportionally

distributed with respect to both verb and object-initial word orders (Dryer, 2011).

Order of S, O and V Number of languages %
SVO 565 41%
SOV 488 35%
VSO 95 7%
VOS 25 2%
oSV 11 1%
OoVS 4 0,3%
No Dominant Order 189 14%

Table 1. Distribution of word orders across world languages (Dryer, 2011)

Within the field of linguistics there are three main approaches to explain the reason behind
such an irregular distribution of word orders across languages: the generativist approach that
analyzes language as a set of innate universal principles (Chomsky, 1986; Gibson, Piantadosi,
Brink, Bergen, Lim and Saxe, 2013; Greenberg, 1963), the functionalist approach that focuses on
the purpose that language serves (Song, 2000; Tomlin, 1986), and the connectionist approach that
speaks about language as strictly connected with the human mind (Lupyan & Christiansen, 2002).
In contrast to the generativist approach that traces language back to universal principles,
functionalist authors argue that the frequency of a certain word order depends on human

communicative needs. According to Tomlin (1986) word order frequencies are a consequence of
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more fundamental or general linguistic principles. Three principles are presented in his work,
namely the “theme-first principle”, “verb-object bonding” and the “animate-first principle”
(Maurits, Perfors and Navarro, 2010). Thus, the ordering of words reflects their function when (a)
old information comes before new one (Theme-first principle); (b) verbs are more closely linked to
the object than to the subject (Verb-Object bonding) and (c) subjects precede objects (Animated-
first principle). Following Tolmin’s logic, these principles do an excellent job of explaining the
observed word order frequencies and their unequal distribution; the frequency of each word order is
proportional to the number of the principles that a given word order satisfies. All three principles
are satisfied in SOV and SVO, two (a and c) are satisfied in VSO, one (b) in VOS and OVS, and
none in OSV. Hence, the functionalist perspective considers the most frequent word orders as the
most functional for communicative purposes (Song, 2000; Tomlin, 1986). However, recent research
argues that it is not clear why and how these principles work because they are primarily prompted
by the fact that a large body of cross-linguistic data is in line with them. Basically, they represent an
assumption based on the data. Thus, offering them as explanation of the results of that data, would
make it a circular argument (see Maurits, Perfors and Navarro, 2010).

Nevertheless, data demonstrate that over time languages drifted away from SOV to a greater
extent than they moved towards SOV. Givon (1979) stated that languages have changed from SOV
to VSO and from VSO to SVO, while Gell-Mann and Ruhlen (2011) have observed a change from
SOV to SVO and from SVO to VSO (Gell-Mann & Ruhlen, 2011; Givon, 1979). The reason behind
these changes may lay in the fact that the structure of languages changed over time according to
people’s communicative needs. Hence, the existence of languages originally ordered in SOV, which
are now classified as either SVO or VSO languages, may discredit the functionality of SOV as
claimed by the functionalist approach.

The connectionist approach in contrast to the functionalist one, considers language as strictly
connected with the human mind. Therefore, the unequal distribution of word orders across

languages may depend on the complexity of some word orders. Tabullo et al. (2012) evidenced that
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orders that are easier to learn are those that occur more frequently across languages. Evidence for
this assumption has been provided by studies applying the paradigm of “artificial language
learning”. Tily, Frank and Jaeger (2011) trained a group of English participants with an artificial
language, ordering of the words was manipulated. Results show that participants learned SOV and
SVO languages better. A study with a Spanish population (Tabullo et al., 2012) mirrors these
results, suggesting a cross-linguistic preference for subject-initial word orders. Together these
studies suggest that there is agreement on the learnability of word orders with higher frequency
(SOV, SVO), and hence, that there are some orders that come more naturally and are easier to learn
(Griining, 2003), presumably due to the fact that these orders match basic cognitive processes better
and/or reduce ambiguity in communication. In fact, because of biological and cognitive constraints,
verb initial word orders are more difficult to learn and, hence, also less frequent (Griining, 2003;
Tabullo et al., 2012; however see Lupyan & Christiansen, 2002; Tily, Frank, & Jaeger, 2011 for

contradicting evidence).

Switching from SOV to SVO order: evidence from the gesturing literature

The high frequency of SOV order across the world’s languages has been explained by two
different accounts. From the one point of view, SOV might have been the basic word order of the
ancestral language, thus its predominance is given by the privileged status it had in the past (Gell-
Mann & Ruhlen, 2011; Givon, 1979; Newmeyer, 2000; Maurits & Griffiths, 2014). From a
different perspective, a preference for SOV derives from studies on gestural communication, which
have focused on the ordering of elements. Sign languages spontaneously emerging within deaf
populations have shown a consistent preference for SOV, although spoken languages in the
environment follow different word orders (Goldin-Meadow & Alibali, 2013; Sandler, Meir, Padden,
& Aronoff, 2005; Senghas, Coppola, Newport, & Supalla, 1997). Goldin-Meadow and colleagues
(2008) have observed the structure of homesigns around the world, finding a cross-linguistic trend

in the ordering of its constituents. Children from the United States, as well as children from China
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and Turkey, organize their sentences by arranging subjects before verbs and objects before verbs,
which reflect a SOV order (Goldin-Meadow, Ozyiirek, Sancar, & Mylander, 2008). Interestingly,
this preference for SOV order in emerging sign languages does not seem to result from external
influences. In fact, Goldin-Meadow and Mylander (1998) have recently shown that home signs, the
spontaneous signed languages created by deaf children in the absence of any prior linguistic input,
are OV.

In order to investigate if SOV order is somehow more “natural” for the human mind, gestural
communication has been studied through experimental designs. Goldin-Meadow and colleagues
(2008) investigated how unimpaired speakers order sentence elements when asked to represent
simple events with gestures. In this study, participants were speakers of four different languages —
English, Spanish, Chinese and Turkish — and had no knowledge about conventional sign languages.
Participants were shown a total of thirty-six vignettes, each depicting an Act (a motion event), an
Actor (a character who performs an action) and a Patient (an entity who undergoes it). In one
condition they were asked to use gestures in order to convey the meaning of each vignette to
another participant. In the other condition, they were invited to reproduce the meaning of the
situation illustrated by stacking sets of transparent pictures. In both cases participants represented
the events in the Actor-Patient-Act order, which matches the SOV syntactic order. Interestingly
SOV is the basic word order in only one of the languages assessed (Turkish), which means that
people do not rely on their native language when asked to communicate by gesturing (Goldin-
Meadow et al., 2008). These results were replicated by Langus and Nespor (2010), who conducted
four experiments with Italian and Turkish participants. The first experiment applied the
methodology used by Goldin-Meadow and colleagues, thus participants were shown a set of thirty-
two vignettes of simple motion events and asked to gesture the situation presented. In the second
experiment participants had to represent, through gestures, vignettes depicting complex events,
which contained either a main or an embedded clause. Where the first and second experiments

regarded gesture production, the third and fourth investigated gesture and speech comprehension. In
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the latter case, participants were presented with, respectively, video and audio description of motion
events. Then they were asked to choose between two vignettes, one of which corresponded to the
stimulus watched or heard. For each vignette, the order of its constituents was varied systematically
and reaction times of responses for different orders were measured. Regarding the production tasks,
participants showed a preference for SOV order in gesturing simple motion events. Interestingly, in
gesturing complex events involving more than one sentence, the typical construction of SOV
languages was ignored: when subordinate clauses were embedded within the principal ones,
participants gestured the subordinate clause immediately after the main one, mainly following SVO
rather than SOV order. The cross-linguistic robustness of these results suggests a preference for
different orders that can not be attributed to the participant’s native languages, given that Italian is a
SVO and Turkish a SOV language. The syntactic structure of participants’ language was bypassed
even in the gesture comprehension task, with SOV order being recognized faster than others.
Participants relied on their language only in the speech comprehension task: reaction times of SVO
sentences were lower for the Italian sample, whereas the Turkish sample responded quicker to SOV
sentences. Langus and Nespor agree with Goldin-Meadow and colleagues in explaining the
preference for SOV in improvised gestured communication: the sequence of subjects, objects and
verbs seems to match the order with which events are mentally represented (Goldin-Meadow et al.,
2008; Langus & Nespor, 2010). Nevertheless, they rejected the assumption of SOV as a “natural”
order for human language because through their fourth study (comprehension task), they
demonstrated that the computational language system favors SVO order (Langus & Nespor, 2010).
The most interesting result of Langus and Nespor’s study (2010), in line with gestured paradigm
studies, is the demonstration that there is a preference for SOV in improvised gesture
communication, but, more relevant, and different from other studies, the authors provide evidence
that this bias can be outweighed when participants are asked to express complex sentences through
gestures. These results have been extended by Gisbon and colleagues (2013) who investigated

which order would be preferred in gesturing sentences that involved inanimate and human objects.
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Participants were English, Chinese and Korean speakers and results showed a cross-linguistically
consistent preference for SOV order when objects (agent and patient) in the events were inanimate
or when the agent was animate and the patient inanimate (irreversible events, e.g., “The boy feeds
his dog” or “My father moved the box”). In contrast, when both the agent and the patient are
human, participants become more likely to use the SVO word order, especially in reversible events
(“Paul hugs John”, “Peter pushes Erick”). A possible explanation for this pattern of results, which
is independent from participants’ native language, is the fact that in SVO two potential agents are
not presented at the same side of the verb, which reduces ambiguity (e.g., Paul hits Alex). Results
suggest that although SOV may be the default cognitive order, speakers may choose other orders
that avoid possible noise (Gibson et al., 2013). Interesting suggestions come from Hall et al.’s study
(2013) that confirmed the SVO preference in describing semantically reversible events and they
explained it as a function of role conflict. By asking to gesture action, individuals were more likely
to put themselves in the agent role and, hence, the proximity of subjects and objects in SOV order
may generate ambiguity regarding which role has to be played, therefore speakers may switch from

SOV to SVO order (Hall, Mayberry, & Ferreira, 2013).

Basic and Flexible Word Orders

Previous studies have demonstrated a consistent preference for SOV and SVO orders in
arranging the sentences’ syntactic elements (Goldin-Meadow et al., 2008; Goldin-Meadow &
Alibali, 2013; Gibson et al., 2013; Hall, Mayberry, & Ferreira, 2013; Langus & Nespor, 2010).
Moreover, as shown by typological data, these orders are also the most common in world languages
(Dryer, 2011).

Sentences are composed of different elements, which can be combined in different ways to
create different meanings. The organization of words in a sentence produces its meaning. For
instance, Bates, McNew, MacWhinney, Devescovi, & Smith (1982) studied sentence

comprehension with Italian, English and German speakers and found that English participants
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interpreted simple sentences mainly by relying on word order, Italian participants made use of
semantic cues, and German speakers relied on case marking. According to the authors, these
different strategies may arise from the pragmatic use of word order in informal settings: speakers of
languages in which word order variation is greater might use semantic/pragmatic cues in language
comprehension (Bates et al., 1982). In her study of linguistic typology, Song (2001) found that there
are two ways of ordering sentence elements in languages: basic word order and flexible or free
word order. By the same logic, Johnson (1998) distinguished between “syntactic” and “pragmatic”
word order. In syntactically ordered sentences, the sequence of the elements is determined solely by
grammatical functions, whereas in pragmatically ordered sentences the sequence of the sentence
elements seems to be determined by the communicative intention of the speaker. In fact, even
languages with a predominant word order generally allow exceptions, especially in spoken language
and in languages with case marking (Bentz & Christiansen, 2010). Rather than arranging words in
line with syntax (canonical order), speakers may use a flexible order to draw attention to a specific
element of the sentence (Johnson & Braber, 1998; Song, 2001), for instance by positioning the most
relevant element first (non canonical order, e.g., “ a watch we could give him because he is always
late”). In fact, some psycholinguistic researchers have also noted that the use of non canonical
structures is motivated by discourse-pragmatic factors which need to be considered when
comparing the processing of canonical and non canonical orders, since canonical orders are not
subject to the same degree of discourse dependence (e.g., Bader & Meng, 1999; Kaan, 2001).
Human languages differ in the amount of word order flexibility they permit. As pointed out
by Kaiser and Trueswell (2004), for instance, English has a fairly rigid word order such that if the
word order of reversible sentences (e.g., John kicks Erik) is changed, the meaning of the sentence
also changes. The reason behind this difference in meaning lays in the fact that word order in
English helps to encode relations across elements revealing the thematic role of the sentence (e.g.,
who hits whom). However, other languages, such as Finnish and German, identify roles and

relations more easily by case marking on the nouns. Languages differ with respect to the amount
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and type of word order violations they tolerate, with some languages being relatively rigid and
others allowing speakers to deviate from the canonical word order to transmit messages in a more
pragmatic way. An emblematic case of the pragmatic use of word order is one in which an element
is placed first in order to draw attention to it. There is ample evidence that the first element receives
disproportionate attention, which in turn leads to a memory advantage (primacy effect).
Interestingly, first positioning enhances attention and accessibility above and beyond any syntactic
(S vs. O) or semantic (agent vs. patient) consideration and regardless of the specific language
(Gernsbacher & Hargreaves, 1988; Carreiras, Gernsbacher, & Villa, 1995; Kim, Lee &
Gernsbacher, 2004). The first element may gain a special position in the listeners and readers’
mental representation because it permits the mapping of the subsequent information: if so the first
element might be the most vividly stored in memory and consequentially the most accessible. In a
series of experiments Gernsbacher and Hargreaves (1988) found this primacy effect. They showed
participants sentences containing nouns of two human characters, followed by questions about the
described event. Results were consistent across all experiments, demonstrating that participants
recalled the first noun better than the second. Similarly, MacWhinney (1977) stated that humans are
directly involved in the processing of language through an active construction of a perspective and
usually the perspective is the first element of the sentence, which becomes the starting point for
organizing the following information (MacWhinney, 1977).
Word Order and meaning in causal and temporal dimension

Does word order also carry meaning and hence affect how utterances are interpreted?
Scholars of linguistics such as Givon (1992, 1993) and Finegan (1999) have long argued that
syntactic rules provide meaning and that cross-language differences in syntax rules have
consequences for interpretation. Empirical evidence for the role of word order in creating meaning
comes from several lines of research that are not directly concerned with the ordering of S, O and

V, but that speak, at a more general level, to the cognitive implications of word order. Particularly
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relevant for our argument is research showing that the first element channels the interpretation of
subsequent information and that it carries specific meaning in terms of agency and causality.
Besides attracting attention, the first element has an over-proportional weight in the
interpretation of subsequent information. In his seminal work, Asch (1946) found that the first trait
describing a target person had the greatest weight in impression formation, presumably because any
subsequent information is interpreted in the light of the first (Hamilton & Sherman, 1996).
Besides guiding interpretation, word order also reveals specific meaning as convincingly shown by
research on binomials (Hegarty, Watson, Flechter, & McQueen, 2011; McGuire & McGuire, 1982;
Mollin, 2012). Mollin’s (2012) extensive corpus analyses show that many binomials have a
predominant order (brother and sister, Spring and Summer) and that some are particularly unlikely
to appear in reverse order (frozen binomials). Binomials with a strong canonical order and a low
degree of reversibility show specific semantic constraints, such that the first term will be the more
powerful and more agentic. According to the literature, the order of nouns in binomials reflects the
relationship between their referents in the real world. For instance there is experimental evidence
that the first mentioned element is perceived as more active and potent (Johnson, 1967), that
typically masculine individuals are named before feminine ones (Hegarty et al., 2011), that higher
status groups tend to be mentioned before low status ones (McGuire & McGuire, 1982), that
animate nouns precede inanimate ones (McDonald, Bock, & Kelly, 1993) and that positive nouns
precede negative ones (Rozin, Berman, & Royzman, 2010). Thus, both linguistic and social-
psychological work suggests that binomial word order is not random, and that the first element
conveys, among others, a relative advantage in terms of agency, power, status, and masculinity. The
binomials also become an implicit mode to compare two terms, two objects, two persons,
systematically positioning the point of reference in the first position (Pratto, Hegarty, &
Korchmaros, 2007). The literature on comparative judgments suggests that the first term is the
starting point of comparison; for instance, recent studies show that language manipulations may

change the attribution of the relative power and status to women and men (Bruckmiiller, Hegarty, &
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Abele, 2012). Bruckmiiller and collegues asked participants to read sentences concerning gender
differences in a leadership context, framed either in terms of how women differ from men
(rendering men the linguistic norm) or in terms of how men differ from women (rendering women
the linguistic norm). Results revealed that framing differences in terms of how women (as the effect
to be explained) differ from men (as the linguistic norm) enhanced beliefs about men’s higher status
and greater power in society; it also led to greater acceptance of these inequalities as legitimate, and
it caused participants to endorse gender stereotypes of men as agentic and women as communal
more than when differences were framed in terms of how men differ from women (Bruckmiiller et
al., 2012).

Particularly relevant to our research is the question whether and how word order affects
cognitive processes. The above-mentioned archival research by Mollin (2012) has shown that the
first element of fixed-order binomials tends to be chronologically antecedent to the second (Spring
and Summer, before and after) and the cause rather than the effect (trial and error). The author
stressed that the degree to which a binomial adheres to the sequencing constraint leads to a greater
frozenness of the binomial itself.

A conceptually similar finding emerges from research on situation models in text
comprehension that focuses on clauses and sentences rather than on single words (Johnson-Laird,
1983; Zwaan & Radvansky, 1998). Authors have suggested that humans comprehend narrative texts
by tracking information about the characters involved in a story, find their position in time and
space, and construct temporal and causal representations. While reading the story, people build a
situational model, a mental representation of the text’s content, which has to be updated every time
a new piece of information is encountered (Gernsbacher, Goldsmith, Robertson, 1992; Segal, 1995;
Zwaan & Radvansky, 1998). According to the iconicity assumption (Hopper, 1979), in the absence
of explicit linguistic markers (e.g., before, because) readers/listeners tend to deduce both
chronological order and cause-effect relations from the order in which events are narrated,

assigning earlier elements temporal and causal primacy over later elements. Therefore, text
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comprehension is generally impaired when the narrative order does not match the chronological or
causal order of events (Ohtsuka & Brewer, 1992). Moreover, starting from temporal information
individuals usually infer causal relations between events. People generally expect that causes are
narrated before effects, perhaps because this is the order in which they perceive “natural” causality.
Thus, research on binomials and on situation models concur that the order in which words or
clauses are encountered provides information about temporal and causal links between events.
However, as I will hypothesize in this Thesis, word order may not only convey information
regarding temporal and causal links between events, but it may also affect other social-cognitive
processes such as risk perception. If confirmed, word order may be a powerful tool of
communication. In fact, in order to reach achieve its target and to achieve its goals, verbal
communication must be appropriate, effective and expressive. Word order is a language feature that
provides speakers with ways to express ideas effectively. We have seen throughout this brief
literature review that word order is able to focus the listener’s attention on certain parts of the
message, driving the interpretation of a given message and helping to distinguish between old ad
new information. The main question addressed in this Thesis is therefore whether the order of

words within sentences influence individuals’ perception.
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Aims of the present research

The above review shows that word order is related to the mental representation of events,
affecting the way in which we convey or interpret information. In particular, research in linguistics
provides evidence that word order drives sentences processing and shapes interpretation. However,
relatively little is currently known about the effects of word order in the social-cognitive domain.
With the exception of studies regarding linguistic binomials (Hegarty, Watson, Fletcher &
McQueen, 2011; Mollin, 2012) and situational models (Zwaan & Radvansky, 1998), there is a
surprising lack of research on the potential role of word order in social cognition. The present
research project represents one of the first attempts to explore word order effects in social cognitive
processes. Assuming that events are sequentially processed following the order in which elements
are disposed within a message and that the first term takes advantage over the others, one may
easily envisage a number of possible bi-directional links between language and cognitive processes
in interpreting and representing events. In this Thesis I will report research investigating the effects
of word order with regard to four questions.

In the first Chapter on linguistic production, following a longstanding research tradition in
linguistics (see Bates & MacWhinney, 1982, Pickering, Branigan & McLean, 2002), I investigate
how visually presented elements of an event (e.g., 3 pictures representing: grandma, small children,
offering candies) are transformed into sentences in a sentence production task. I will report 2
studies, involving Italian and English speakers, investigating how visually presented scenes
including agents, patients and acts (e.g., grandma- children - offering candies) are transformed into
sentences. Since visual images contain no linguistic cues (such as case and temporal markers),
participants are free to arrange the elements within obvious semantic limits (e.g., it is more likely
that the grandma is the agent and the children the patients rather than vice versa). I argue that

people will, on one side, reproduce the canonical word order of their language, while, on the other,
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trying to maintain the same order in which the elements were observed. Thus, the first general aim
of this research project is to investigate whether the order in which elements are observed drive the
use of different linguistic strategies in transforming images into text.

Second, I will address the question whether word order affects causal attribution. Causal
attribution is a fundamental process that operates in numerous social contexts, from legal decisions
over student evaluations up to self-esteem maintenance. If the first element attracts greater attention
and implies greater agency, as prior research suggests, then causal explanations may be affected by
word order in an analogous way, with disproportional weight given to the first element. Thus, the
main aim of Chapter 2 is to show that, by changing word order, the causal attributions of events
shift in predictable ways.

Third, taking this argument one step further, I will investigate whether the link between two
elements (e.g., cancer and smoking) changes as a function of word order. I argue that causal
reasoning in the health domain is affected by word order in the following way. On one side, by
mentioning the cause (e.g., smoking) before the effect (e.g., cancer), the risk perception will
increase, assuming that the (first mentioned) risk element attracts the attention. On the other side,
the perceived personal relevance may show an opposite pattern; by mentioning the effect first, the
personal consequences (cancer) come to the forefront. The main aim of Chapter 3 is therefore to
understand the role of word order in health-related reasoning, with potential implications for health
campaigns.

Fourth, I will explore whether the order in which help requests are formulated affect
the likelihood of intervention. Given that the first term occupies the most prominent position and
catches the attention of readers and listeners, I hypothesize, on one hand, that help requests are
more effective when positioning the second singular pronoun in the first (rather than last) position
(“you, help me” vs. last position, “help me, you”). On the other hand, I investigate whether the
order in which a danger situation is communicated can influence the speed and the ease with which

individuals recognize the situation as dangerous and decide to intervene.
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In sum, the different roles that word order can play are therefore investigated with respect to
different social cognitive processes, including causal attribution, risk perception, and emergency
intervention. Given the almost unexplored nature of word order from a social psychological
perspective, this research project aims at exploring the potential consequences of word order for
cognitive processes. I am not claiming that word order is the only, or even the most important cue
on which individuals rely in interpreting and perceiving events, but I believe that word order is a

subtle, yet powerful tool in shaping social cognition.
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Chapter 1: Word Order and Strategies in Linguistic

Production

General introduction to studies

The fundamental features of language knowledge are production and comprehension.
Linguistic skills imply the speakers’ ability to generate and understand countless and different
sentences in their native, and in some cases also in other, languages.

Humans are often asked to interpret and code events. In modern times they principally
communicate events using language, whether spoken, written or typed. At the same time, also the
communication based on the visual representations of objects and situations has increased
significantly. We usually share images in e-mails, messages and through social network platforms,
we interpret road and emergency signs and we communicate our emotions through a brand new
iconic language, namely, the emoticons language. Verbal language (written or spoken) differs from
visual language (images and drawings), because it relies on complex rules based on syntactic,
orthographic and grammatical relations. The two codes are often used interchangeably, and
translation from one to the other is a task that we daily perform. For example, we may comment
that we cannot park there, after observing a corresponding street sign or we describe the content of
a child’s drawing. Besides semantics, on which cues can people rely to correctly interpret drawn
messages and how are such visual images translated into a more complex written and spoken
language?

The prime interest of this project consists in investigating whether order of presentation
contributes in transforming pictures into verbal sentences. Pictures, indeed, lack syntactic,
orthographic and grammatical aspects generally belonging to written and spoken language,
nonetheless they are easily turned into sentences. Besides semantics, other aspects may play a
critical role in this translation. The focus of the present chapter is to verify whether order is a

feature that takes a role in this process. Specifically, I hypothesize that presentation temporal order
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affects how images are translated into words given that we can interpret one element at a time
following a spatial succession. I expect the serial processing of images to be mirrored in the
syntactic arrangement of the sentence. Temporal presentation is the aspect that most resembles the
idea of Word Order. As I am trying to demonstrate with this project, word order is an important
structural cue in language as it drives individuals to consider elements one at a time following a
given order and that this temporal ordering contributes to the psychological ordering of the given
elements.

In order to account for differences in sentence comprehension and production with regard to
word order, we need, at first, to focus on research involving gesture-comprehension and gesture-
production. These studies investigate the cognitive bases of the two most common word orders
among languages: SOV and SVO. Langus and Nespor (2010), through 4 studies with Italian (SVO)
and Turkish (SOV) participants, proposed that it is possible to dissociate communication from
grammar, advancing the hypothesis that the high diffusion of SOV order among languages is due to
cognitive mechanisms involved in pre-linguistic communication, such as gesturing. The authors
hypothesized that improvised gesture production, as well as comprehension, are not mediated by the
computational system of grammar. With three different gesture-production studies, they were able
to demonstrate that both Italian and Turkish participants, regardless of their different native
canonical order (SVO vs. SOV, respectively), are more likely to gesture and interpret gestured-
sentences following a SOV order. This result demonstrates that improvised communication does not
rely on the computational system of grammar. Conversely, and supporting the prominence of SVO
ordering, when participants were required to comprehend strings of orally flat sequences of words
without intonation in their native languages, Italian (SVO) and Turkish (SOV) participants were
fastest in choosing the corresponding vignette after hearing sequences in which the words appeared
in the order of their respective native language. In this latter comprehension task, Italian and
Turkish participants’ performance was compared across all the six possible word orders. Finding

showed that both groups after hearing word order sequences where the Object follows the Verb

28



(SVO, VOS, VSO) where faster in recognizing the corresponding vignette with respect to when
they heard word sequences where the Object precedes the Verb (OSV, OVS, SOV). Given that
Turkish is an Object—Verb language, the findings of this last experiment provided strong evidence
for the Verb—Object order preference in the computational system of grammar. Although it is
difficult to establish whether a non-native word order is computationally better for speakers of a
language that has a different canonical order, there are many reasons, both theoretical and based on
language change (as reported in the general introduction), suggesting a preference for the SVO
order (Newmeyer, 2000). Even if Langus and Nespor demonstrated that under certain
circumstances participants are more likely to show better performance in their native order, they
also produced evidence that SVO is the preferred order in the computational system of grammar
(Langus and Nespor, 2010). Related to the predominance of SOV and SVO orders, these studies
highlighted some interesting cues. The fact that participants chose the correct vignettes faster after
seeing gestured videos in the OV rather than in VO order, shows that this link prefers word orders
where the Objects comes before the Verbs and that it is not mediated by computational system of
grammar. By contrast, during the comprehension of artificially synthesized words in their native
languages, participants were fastest in choosing the correct vignette after hearing sequences of
words in their native word orders. This result evidenced that the computational system of grammar
is involved in processing the word sequences. More relevant, both groups showed shorter reaction
times on VO order, suggesting that also the computational system of grammar has a word order

preference that is independent of participants’ native language.

In order to account for differences across spoken, written and visually represented language,
we need also to focus on one of the most relevant models referring to sentence processing, the
“competition model” (Bates & MacWhinney, 1982). Bates and colleagues (1982), by proposing this
model from a functionalist perspective, hold that “the forms of natural languages are created,

governed, constrained, acquired and used in the service of communicative functions”. Through
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several cross-linguistic studies on children and adults, authors demonstrated that the interpretation
and processing of sentences depend on numerous cues. In one of these studies, MacWhinney, Bates
and Kliegl (1984) compared adult English, Italian, and German speakers with respect to sentence
processing. Experimental manipulations consisted in systematically varying cues such as word
order, agreement, animacy and stress. Among the numerous aspects involved in sentence
interpretation, the authors chose these four types of cue because they differ somewhat between the
three investigated languages. Based on previous studies of MacWhinney (1978) and Bates at al.
(1982), authors determined the choice of these four types of cue on a distinction between cue
applicability and cue reliability. In comprehension, cues are high in applicability if they are
available when you need them, and cues are high in reliability if they are never ambiguous.
Consequentially, the most valid cues are those that are high both in applicability and in reliability.
Therefore, the main hypothesis tested in MacWhinney et al. study (1984) is that cue validity is the
primary determinant of cue strength and, hence, certainty of choice in sentence interpretation.
The most relevant result of MacWhinney et al.’s study highlights that the strategies in interpretation
of sentences vary across even closely related languages. In particular, when asked which of two
nouns was the actor, English speakers relied primarily on word order assigning the actor role in
transitive sentences to the first noun, Germans relied on both agreement and animacy, and Italians
showed an extreme reliance on agreement. With regard to competition model, these findings imply
that the word order has a different weight among the three languages in terms of sentence
processing and comprehension. The sentence processing literature suggests that the interpretation
and the comprehension of a sentence in real-time is based on a complex cognitive mechanism,
involving a multiplicity of cues. Most theories of linguistic production assume that, while
producing a sentence, speakers generate a representation of its structure, encoding the relationship
between elements as well as their order. There are principally two approaches regarding the
underline process: on one hand, Hartsuiker and Westenberg (2000) propose a two-stage approach

according to which individuals first establish the hierarchical relations between elements and, then,
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place elements in their final order. On the other hand, Pickering, Branigan and McLean (2002)
believe that hierarchical relations and linear order are determined at the same time. These two
approaches are still under debate, as they have crucial implications for theories regarding language
production. Several studies involving structural priming (Pickering et al., 2002) and agreement
errors (Franck, Vigliocco & Nicol, 2002, Haskell & MacDonald, 2005) seem to respectively
account for one-stage and for two-stage approaches failing to identify converging evidence for one

over the other approach.

From another perspective, McDonald, Bock and Kelly (1993), examined three factors that can
exert control over word order options allowed by language in terms of priority, accessibility and
ease of retrieval. By investigating animacy, word length and prosody in two different tasks (recall
and judgment tasks), authors found selective effects of animacy in recall task: animacy seemed to
be more involved in grammatical role assignment than in word ordering. Word length had no
significant impact and, in fact, short words did not appear earlier with respect to longer words (as
seen in Zipf, 1949). Finally, prosody revealed a weak effect on word order only in isolated cases,
namely, in absence of animacy contrast. By contrast, in judgment tasks, they found that animate
nouns and short words were preferred in each type of proposed sentence suggesting a potential
asymmetry between comprehension and production related to word order variations. Findings of
this study supported the hypothesis according to which conceptual (conceptual accessibility, Boch,
1987), but not lexical and phonological factors play a critical role in grammatical role assignment
and in positioning elements within a sentence.

With respect to the role of animacy in grammatical assignment and word order during
linguistic production, recently Branigan, Pickering and Tanaka (2007) showed that animate entities
are conceptually highly accessible and are therefore retrieved more easily than inanimate entities.
By carrying out a cross-linguistic study, they demonstrated that animacy can simultaneously affect

both grammatical assignment and word order: Because language production is incremental (entities
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are conveyed one at a time), easily accessed information is processed first, hence, animate entities
tend to be privileged during production processes. Furthermore, there is good evidence that the
accessibility of syntactic information influences syntactic choices: speakers are more likely to use a
particular structure if it has been made more accessible through previous production or
comprehension (e.g., structural priming, Bock, 1986; Hartsuiker & Westenberg, 2000).

Back to this thesis goals, I am interested in how people interpret and generate sentences
starting from elements that are visually and sequentially (one by one) represented. With regard to
the previous literature, I wonder whether the sequential order of images can be considered an
additional cue on which people rely when interpreting images given the absence of grammatical and
syntactic cues such as, for example, agreement and intonation. Thus, I am also interested in
investigating which are the cognitive and linguistic strategies applied by individuals while they
translate images into text.

The idea of these studies arises from the fact that word order is not only a temporal feature of
spoken and written language feature, but it is also intrinsically linked to space. Chatterjee,
Southwood and Basilico (1999) found that (North American) individuals tend to match drawings
and sentences easier when agents are placed to the left of patients following a left-to-right direction
in representing actions. They also found that sentence-picture matching was much easier for verbs
such as “push” that imply an action that moves away from the agent (see upper left portion of Fig.
1.1) than for verbs such as “pull” that express an action that moves toward the agent (see lower left
side of Fig. 1.1). Thus, thematic role assignments (e.g., who does what to whom) seem to depend
not only on the spatial position of the relevant elements (agent and patient) but also on the direction

implied by the verb.
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A. Chatterjee et al.[Neuropsychologia 37 (1999) 395402 399

agent on left agent on right

The circle pushes the square The circle pulls the square

action left to right

The circle pulls the square The circle pushes the square

action right to left

Figure 1.1. Examples of pictures used in sentence picture matching task in Chatterjee et al.(1999), Study 3.

With regard to word order, a distinction between the ordering of syntactic and semantic
constituents is needed. In a transitive sentence like Peter hugs Emily, Peter is the subject and Emily
is the object. Within this sentence, the subject and the object play a syntactic function. Furthermore,
Peter is also the character initiating the action, whereas Emily is the character undergoing it. From a
semantic point of view Peter is called the agent and Emily is called the patient. In declarative active
sentences the syntactic role of the subject and the semantic role of the agent overlap, although in
switching from the active to passive voice things change. In the sentence Emily is hugged by Peter
the grammatical subject represents the patient of the action, thus the semantic roles have not
changed while the syntactic roles have. Although they are distinct concepts, semantic and syntactic
roles are significantly correlated. As demonstrated by a large number of world languages, the
subject of a sentence is more likely to be also the agent and the object is more likely to be the
patient (Tomlin, 1986). The syntactic shift between active and passive verbal forms is an important
aspect of theoretical linguistics since it involves also a change in word order (i.e., the patient takes
the place of the agent) (Chomsky, 1957). How speakers choose an active or a passive construction

among the syntactic options has been widely discussed in the last decades.
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Bock (1986) argued that a structural prime is able to activate the corresponding concept that
will tend to occupy the earliest position in the sentence. Other studies have shown that also nouns
that are concrete and imaginable (Bock and Warre, 1985), prototypical (Kelly et al., 1986) and
animate (Bates & MacWhinney, 1982; Bock, 1982) tend to be placed in first position. These
features are commonly considered to belong to the agent, which, in turn, means to generate an
active sentence. This tendency to place agents in the subject position may be one of the reasons
behind the higher frequency of active over passive sentences in English (Quirk et al., 1972) and
why there are more languages without (211) than with (162) passive constructions (according to the
WALS, Siewierska, 2013 in Dryer & Hasperlmath, 2011). According to the thematic hierarchy (i.e.,
ordering of thematic roles by prominence, agent-first vs. experiencer-later, Grimshaw, 1990),
Ferreira (1994) proposed that the choice of active (vs. passive) voice could depend on the type of
the verb combined with animacy of the actor (animate vs. inanimate entities). She labeled theme-
experiencer verbs those types of verbs that assign the role of the theme to the subject of an active
sentence and experiencer to the object (e.g., in the phrase Bill amazed Tom, Tom is the experiencer
of the emotion and Bill is the theme). So, she distinguished between agent-theme and theme-
experiencer verbs and she demonstrated that both the thematic structure of the verb and the animacy
of the elements influenced the participants’ choices between active and passive sentences. Theme-
experiencer verb elicited more passive sentences than agent-theme verbs and this effect occurred
also when both the elements were animate.

With regard to studies concerning the role of animacy in affecting word order, authors claim
that the tendency, for instance among English speakers, to produce passive descriptions for pictures
that involve inanimate agents and animate patients (e.g., Bock et al., 1992) might be due to a
preference for establishing the animate entity as the sentence subject. Consequently, when the
animate entity is an agent, the choice will imply the production of an active sentence, whereas,

when the animate entity is a patient, this will result in the choice of a passive sentence. However,
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this pattern of preferences may be explained in terms of preferences for alternative word orders:
speakers might prefer to position an animate entity early in the sentence (Branigan et al., 2007).

In considering the use of the passive form with regard to the order in which elements appear
in a sentence, interesting studies have been carried out in social psychology. For instance, Bohner
(2001) identified subtle effects of word order in blaming the victims of sexual violence: Reporting
rape events in passive form requires to place the victim in the first position (Patient-Verb-Agent
e.g., “a woman was raped by a man”) enhancing the responsibility of the victim for the described
action. Although these results can be considered confounded by the fact that the author did not test
separately the role of order and the use of passive or active voice, they highlight that, when the
patient of the action appears in the first position (taking the place of the sentence subject), s/he is
held more responsible for the event, even in clear cases such as rape.

Within this active-passive framework, I believe that in visually represented events, order can
play a critical role in interpreting and transforming images into sentences. The order in which
elements are visually presented, indeed, can influence both the thematic role and the direction of the
action. For instance, by presenting images of an old woman, a packet of candy and two happy
children (corresponding to the Agent-Action-Patient sequence), one may translate these images into
a sentence such as “the grandma gives candy to children”. By the same logic, in showing the same
images with a Patient-Action-Agent sequence (e.g., two happy children, packet of candy, an old
woman), one may use the passive voice stating, for example, “children were given candy by
grandma”. This can be explained by the fact that the interpreter can attribute more importance and
responsibility to the Patient because it appears in first position, such that children were given candy
because they deserve it. By contrast, in the former case, is the generosity of the grandma that drives
the natural gesture of giving candy to children.

In addition to word order, semantics is another relevant cue that has to be considered as
moderator in image processing because of its intrinsic role in disentangling the meaning of a

represented situation. By focusing on the link between order and semantics, Bates and MacWhinney
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(1982) demonstrated that the sematic concept of agency has the dominant role in determining
subject status. Byrne and Davidson (1985) argued that for English speaking children, and for any
child whose native language a) relies strongly on word order, b) has Subject-first canonical order
(SVO or SOV) and c) in which agency and subject status are correlated, noun order will include the
semantic distinction between agent and patient. In fact, English children showed that in interpreting
sentences they used the Agent-Action-Patient strategy (Bever, 1970) and generally they placed the
subject before the verb and the object after the verb in two-object action descriptions (Angiolillo
and Goldin-Meadow, 1982). Previous literature on conceptual accessibility (Bock & Warren, 1985;
Keil, 1979) shows that, based on our prior experiences, we are able to detect which kind of action is
taking place across elements that are visually represented. In fact, the concept of accessibility refers
to the ease with which we retrieve information from memory with a corresponding lexical label
(Levelt, Roelofs and Meyer, 1999). Starting from this idea we can assume that in the absence of
cues typical of written and spoken language, individuals can rely on semantics both in situation
comprehension and in identifying the thematic role of a sequence of images.

In order to investigate how people transform visual images into sentences, a pilot and two
experimental studies were run in which I systematically varied the order of presentation of the three
elements (Agent, Patient, Action, AgPtAct) providing all six possible combinations (AgPtAct,
AgActPt, PtAgAct, PtActAg, ActAgPt, ActPtAg) for each sentence. Participants were simply asked
to pay attention to the sequence of images and generate a simple sentence that would contain all
three pieces of information regarding the three images. The pilot study aimed at exploring the
general pattern shown by Italian participants asked to generate sentences regarding a sequence of
three images. In addition, I carried out cross-linguistic studies with the same material and the same
procedure with Italian and English participants. The choice of a comparison between Italian and
English language is due to the fact that these two languages differ in the degree of flexibility and in
the use of passive forms of the verb. English, indeed, has a more rigid word order and the use of the

passive voice is less usual than in Italian (Hopper & Thompson, 1980; Svartivik, 1966).
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The general hypothesis of this series of studies is that individuals who are required to generate
sentences starting from elements that are visually and sequentially represented will base their
performance mainly on two basic principles. On one hand, they will avoid a-grammatical
constructions by producing sentences that follow the canonical and grammatical order of their
native language. On the other hand, they will try to respect the order of presentation of images, in
particular maintaining the first image in first position. Obviously, when the order of presentation
corresponds to the canonical order (Agent-Action-Patient), individuals can easily satisfy these two
principles (e.g., “Grandma gives candies to the children”). Whereas in all other presentation orders,
participants will be limited in transforming the given information into a grammatically correct and
at the same time meaningful sentence. In particular, verb-first sentences are close to impossible so
people will find it difficult to maintain the same order in this case. However, when the order is such
that the Patient is presented first, individuals can generate sentences that maintain the Patient in the
first position through the application of two different linguistic strategies, namely a) by using the
passive voice of the verb (e.g., “Children are given candies by Grandma”) or b) by recurring to the
use of verbs that imply an action that starts from the agent evolves towards the patient in a leftward
trajectory (e.g., “Children receive candy from grandma”).

The general hypothesis of the following studies is that the temporal order in which images are
presented play a crucial role in interpreting and transforming images into text. We expect that
sequential order can affect the interpretation of image sequences, leading people to generate
sentences at first by relying on canonical word order and, then, by applying different linguistic
strategies (such as the use of passive vs. active form of the verbs). Specific hypotheses will be

presented for each study below.
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Pilot Study

This pilot study represents a first attempt to explore whether and how the order in which
images (e.g. a thief, an old woman, and a purse) are shown to participants can influence the process
through which they generate a sentence describing the event they have just seen.

Individuals make use of several linguistic strategies as a pragmatic way to convey information
(Fiedler, 2008). Relevant to our project is the use of word order as one of those strategies. Studies
have demonstrated that in pragmatic communication individuals rely on word order to highlight the
relevance of an information (Hamilton & Sherman, 1996) and to categorize (Percy, Sherman ,
Garcia-Marques, Mata, and Garcia-Marques, 2009 ) and these processes occur by placing the
relevant and stereotypical element first. In this way, the starting point in sharing perspective will be
represented by the element perceived as the most prominent (MacWhinney, 1977). These practices
are common among speakers and writers alike, we wonder whether order presentation can play such
a similar role in interpreting images and translate them into text.

In this pilot participants were shown six different sequences of three images each and they
were required to generate a single sentence regarding the three images of each sequence. I chose
images representing an Agent (Ag), a Patient (Pt) and the Action (Act) taking place between the
two actors. For instance, I sequentially presented an image of a thief (Ag), of an old woman (Pt) and
of bag being stolen (Act). Sequences varied presentation order combining all six possible orders
(AgPtAct, AgActPt, PtAgAct, PtActAg, ActAgPt, ActPtAg). I will explain materials and procedure
in detail in the next section.

I advanced two main hypotheses regarding how people transform image sequences into
sentences. [ expected that the exact reproduction of order would be the least effortful way to
translate images into words, yet this procedure would, in many cases, lead to a-grammatical
constructions. To avoid grammatical violations participants will therefore need to rearrange the
order, which is likely to happen in line with two principles. First, I predict that, regardless of the

order of presentation of images, participants will mainly generate sentences following the canonical
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word order of their native language, namely SVO for Italian participants. Thus, once the semantics
of the three images are understood, people will most likely report their interpretation in sentences in
which the Agent is mentioned first, followed by the Action (verb) and subsequently by the Patient
(e.g., the thief stole the bag from an old women).

However, there are at least two main cases in which the order of the image sequence can be
maintained without violating grammar. The first, most obvious case is when the Agent is shown
first and the Patient last, which naturally leads to SVO sentences. More interesting is the second
case, namely, when images are presented in Patient-Action-Agent or Patient-Agent-Action
sequences. In these cases, the use of passive verbal forms would allow participants to reproduce the
sequence in which the elements were shown visually, by placing the Patient in the subject role,
followed by a passive verb (e.g., An old woman was robbed by a thief). Thus, the second
hypothesis is that when the patient of the action will occur as first element, people will be more
likely to generate sentences using the passive voice.

Briefly, the two main hypotheses refer to the adoption of two linguistic strategies a) the
choice of order in sentence production where we assume that canonical order (Actor, Action,
Recipient ordering in SVO sentence), being such a strong and embedded feature, will outnumber
any other order, reflecting the participants’ intention to generate a grammatically correct sentence
and b) the use of strategies that contravene the canonical order but maintain the SVO structure.
Specifically when order of presentation is such that the first element is the recipient of the action,

participants are more likely to generate sentences using the passive form of the verb.

Method
Participants

Italian speakers were invited to participate in a study of social cognitive psychology approved
by the Ethics Board of the Department of Developmental Psychology and Socialization. One

hundred and twenty participants took part in the study (Nmen= 60, Agemean= 29,5). Participants were
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recruited in public spaces and at the University of Padua. They were all native Italian speakers and

none reported to know any languages with different canonical word order.

Material

In this study, participants were shown six different crime situat