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The purpose of the visit

The purpose of the visit was to collaborate with an investigator from a different disciplinary background than mine. Since my background is in the lexical semantic framework I am familiar with current syntactic theories, more specifically with syntactic approaches to the decomposition of lexical meaning and to the semantics of events. In my research I am studying and analysing the main research lines that have emerged in the literature under the theoretical perspective. Through this collaboration with Dr Anna Borghi, who is researcher associated to ISTC-CNR, I provided an analysis of my research topic “The lexicalization the manner of motion component: evidence from Italian” adopting a cognitive neuroscience perspective. As PhD student I profited from the expertise of a senior collaborator, as Anna Borghi, who is an expert in the research fields of cognition and brain sciences. I profited also of the experimental facilities available at the host institution using the laboratory and software tools and I learned how to design an experiment and how to carry out statistical analyses. In my thesis project I analyse Italian verbs like correre/to run which display variable syntactic behaviour, in allowing the expression of the end point of motion, relying on syntactic approaches to lexical semantic decomposition.
Since Motion and Space provide an empirically tractable domain, where to investigate language-thought relation, we wanted to address the issue of the conceptualization of the manner of motion component in different languages such as Italian and English. This line of research was conducted setting up two experiments having as theoretical framework the embodied view of language. We wanted to verify if abstract dimensions such as manner and path of motion are grounded in perception, through our first experiment, and in action, through our second experiment, in a cross linguistic perspective.

Description of the work carried out during the visit

Before going to Istituto di Scienze e Tecnologie della Cognizione in Rome, I familiarized with the literature related to the Embodiment theory and I created the 1st experiment material. According to the embodied view, there is no separation between the so-called “low” cognitive processes, such as perception and action, and “high” cognitive processes, such as language and thought. When applied to language, embodied cognition views claim that, when we understand words, the same sensorimotor areas are recruited as for interacting with the objects and entities the words refer to and, when we comprehend sentences, we internally simulate the state of the world the sentences describe. 
Recent embodied theories recognize the importance of language and argue in favour of multiple representations. Languages influence the way in which humans organise categories as several studies have showed that language is a powerful tool in shaping thoughts about abstracts domains: Slobin (1996) has suggested that languages may influence thought during “thinking for speaking”, that is, languages force us to attend to certain aspects of our experience by making their grammaticality obligatory. With this framework in mind, during my two weeks visit, I set up and I run the first experiment and I designed the second one.
I constructed a set of four primes, two for each conceptual component, Manner and Path. Each prime consists of 4 animated slides. The Path Prime implies a little ball that moves tracing a trajectory (in the 1st it moves horizontally from the left to the right of the screen- in the 2nd it moves diagonally from the left to the right). The Manner Prime implies a little ball that moves randomly without tracing a trajectory (and 1st is speeder than the 2nd one). I constructed 20 targets English goal of motion constructions, (i.e. John walks to school) each sentence contains a manner of motion verb extracted from Slobin’s (2008) list, and 20 fillers, similar to the targets except that they don’t make sense (i.e. The baby flies to the moon).
The participants were 12 Italian speakers, with good English knowledge, and 12 native speakers of English. Participants ranged in age from 28 to 40 years. All Italian speakers had at least 4 years of exposure to English (through scientific literature or periods abroad in English speaker countries). Participants were tested individually and they were all tested in English with English instructions. They were asked to judge the sensibility of each sentence. Each sentence was showed four times for each prime variant and the items, in each material set, were randomised for each individual. Thereby the experiment itself contained 160 trials (80 targets and 80 fillers) and there was also a training session of 12 trials.
We displayed a fixation cross (for a fixed time of 500ms) before each trial. Each prime was presented for a fixed time of 400ms. There was an interstimulus of 40ms, each sentence had a 2500ms "cut off ". We used SuperLab (version 2.0 Cedrus ), on a Toshiba computer, to run the experiment, to test the subjects and to collect reaction times data.
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We cleaned the data collected removing the errors and those values under 200ms and calculating the standard deviations (± 2).
Once we had the cleaned data we calculated the average per condition (prime) and then we run an ANOVA test (2x2- with two variables within subjects- the 2 primes- and two variables between subjects- the languages) with two post-hoc comparisons to describe any meaningful differences.

Description of the main results obtained

Italian speakers answered slower after manner prime, namely, reaction times were longer after manner primes for Italian native speakers. We found a significant interaction between language and prime for Italians -p<0,28-. We didn’t find any significant interaction for English speakers. This result suggests that non linguistic representation of motion might be affected by the way Italian linguistic system packages motion. Since Italian is a low-manner- salient language, that is it has less and lower frequency manner of motion verbs, Italian speakers are supposed to attent less automatically to manner. 



Further tests and analyses on the material and on the fillers are needed to confirm the result.
In addition we envisage to a run a control experiment to check if the interaction between  language and prime, for Italians, is indipendent from the verbs used, and if the Manner primes are still effective with no goal-of motion sentences.

Projected publications / articles resulting or to result from the grant

If the primilinary results are confirmed by further analyses we are planning to write a paper that includes the 1st experiment results and the 2nd experiment results which is a work in progress. Through the 2nd experiment we verify if the simulation activated during language comprehension is sensitive to the manner of motion implied by the sentence and if the motor response is different in English and Italian speakers. 
In a seminal study, Glenberg and Kaschak (2002) found the Action-sentence Compatibility Effect (ACE): they found that reading a sentence that implies an action toward or away from the body (e.g., open the drawer/close the drawer) facilitates a congruent action (i.e., moving a hand toward or away from the body). The authors argue that responses are facilitated because comprehending language about action recruits the same neural resources required for action execution. Thus we will investigate whether the ACE effect, slightly modified, exists in reading sentences implying manner of motion.
A set 20 targets-English goal of motion constructions- and 20 fillers- similar to the targets in all respects except they “don’t make sense”- were constructed. Each sentence contains a manner of motion verb extracted from Slobin’s (2008) list. 
The participants will be 20 Italian speakers, L2 English speakers, and 20 native speakers of English. Participants will range in age from 25 to 35 years. Participants will be tested individually and they all will be tested in their own language. They will be instructed to read critical sentences for each language containing a manner verb, as the main verb of the clause, and judge if they make sense or not:
(1)-by pressing different keys on a keyboard as N and U
(2)-by pressing the same key as N (from an equal distance) 
	With (1) we riproduce the Path motor response, as Path refers to the trajectory of the moving object with respect to the Ground, and, pressing different keyboards, such as N-U, implies a linear trajectory. While with (2) we reproduce the Manner motor response, as Manner expresses the way in which the motion is performed, and it covers a great variety of dimensions, it is difficult to represent it, thus we thought to distinguish it, from Path, by the lack of trajectory.
If manner, as an abstract concept, is embodied and different languages give rise to multiple representations, we predict a different motor response between Italian and English speakers.

Other Comments

Thanks to the NetWordS Project I started a collaboration with Prof. Mark Keane who is Chair of Computer Science at University College Dublin. He showed interest to my research topic and he we decided to run a further experiment to test if English and Italian speakers process manner of motion and pure motion differently.
In this experiment people were asked to judge the sensitiveness of two sentences description of various events. These complex descriptions were formed by two clauses headed up by a coordinate conjunction. 
Each material was composed by 6 different sentences type as in the following example:

(1)	Specific				Consistent
(a) I ran to the office 			and I darted into my room.
Neutral
(b) I ran to the office			and I was happy in my room
Inconsistent
(c) I ran to the office			and I loitered in my room.
Abstract
(d)  I went to the office 			and I darted into my room.
(e) I went to the office			and I was happy in my room
(f) I went to the office			and I loitered in my room.

The first clauses in (a,b,c) contain manner of motion verbs in goal of motion structures while the first clauses in (d,e,f) contain pure motion verbs. The second clauses in (a, d) include manner of motion verbs semantically and syntactically consistent with the first clause manner of motion verbs. The second clauses in (b,e) include neutral verbs and finally the third clauses (c,f) include manner of motion verbs semantically and syntactically inconsistent-as they express a locative motion- with the first clause verbs. The manner of motion verbs were extracted by Jacobini’s (2010) list. Italian and English completed the task in their own languages. In order to construct homogeneous experimental material for the first clause we choose those verbs that are equivalent in both of the languages. Thereby we used the subset of Italian manner of motion verbs that allow a goal of motion reading with simple prepositions and are syntactically equivalent to the English ones: correre, to run, rotolare, to roll, balzare, to bounce, strisciare, to crawl, saltare, to jump, volare, to fly, scivolare, to glide, rimbalzare, to rebound. As pure motion verbs we used: andare, to go, venire, to come, and cadere ‘to fall’.
A set of 102 targets was constructed in each language. We had six different material sets each of which was given to 3 people in the English group and 3 people in the Italian group. 
18 people were tested in English and 18 people were tested in Italian. The items in each material set were randomised for each individual and we rotated the material around for each sentence type. 
We predicted a faster reaction time for English and for Italian speakers on targets such as (a) than on targets as (c) and, in line with the salience hypothesis, we expected the same response by English speakers for sentences such as (a) and (d). Since English speakers “don’t pay an extracost” to express manner they should have processed manner as fast as pure motion. In contrast Italian speakers should have been slower in judging sentences as (d) because the optional slot for MANNER expression in a V-language has some “cost”.
An analysis of variance (ANOVA 2x2x2) revealed a main effect of level (abstract vs specific) which is highly significant-p < 0,12- and an interaction between language x sentence type, at p< 0,6. 
The first result indicates that in both languages, Italian and English, the abstract sentences (with pure motion verbs) are processed faster than the specific sentences (with manner of motion verbs). Since level does not interact significantly with any other variable this means it is an effect that occurs irrespective of language or sentence type. Furthermore the second result shows that consistent and inconsistent sentences are reliably different in English, but they are not different in Italian, and this is independent of level.
At this current stage we are explaining the results and drafting a paper for publication.
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