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INTRODUCTION

Narrative abilities can be investigated at multiple
levels, and the contribution of neuroscience to the un-
derstanding of the brain mechanisms of narration is
just starting to be appreciated.

It must be acknowledged that some crucial aspects,
such as artistic creativity, remain hardly accessible to
empirical investigation (see some examples of the ap-
proaches used in this area of research in [1,2]). In spite
of the complex nature of the topic, significant insights
can be gained from the careful investigation of artists
affected by neurological disorders. An excellent exam-
ples is the study of Iris Murdoch’s last writings by Gar-
rard and colleagues [3]. On the other hand, brain
mechanisms involved in generic narrative production
and comprehension are accessible to direct investiga-
tion, making it possible to achieve significant progress
in the last decade.

The cognitive neuroscience of language has been for
many years largely based on an analytic approach, aim-
ing to understanding the brain mechanisms involved
in tasks such as phonological discrimination of sylla-
bles or retrieval of single lexical item [4]. While these
tasks, which have been extensively applied in studies
of aphasic patients as well as in functional imaging, are
clearly very distant from natural language use, they
have been extremely useful for understanding the neu-
rological foundations of speech perception and produc-
tion and of lexical semantic processing. The study of
syntactic processing is clearly required to extend the
investigation to the sentence level, but this was largely

done using metalinguistic tasks, such as detection of
syntactic violations and sentence-picture matching [5].
Discourse and textual level analysis has a long-stand-
ing tradition in psycholinguistics. According to a clas-
sic model of discourse comprehension [6] a reader
understanding of a text requires the construction of
three types of representation. The surface representa-
tion is the mental representation of the words and
structure of the text. The text base is the representation
of the propositions included in the text, independent
of their form. The situation model is the representation
of a situation and of a set of events. A core property at
the surface level is cohesion among the linguistic ele-
ments, different from coherence, which refers to con-
nections among elements taking place at the text base
or situation level. Model construction during narration
is a dynamic process, requiring continuous changes to
specific situation models (mapping), as well as shifting
to different levels [7].

These models have had a limited impact on language
neuroscience research, and mostly on the investigation
of the consequences of brain damage. There is a con-
siderable literature on the effect of neurological and
psychiatric disorders on discourse and narrative pro-
cessing. Disorders of intersentential cohesion, for ex-
ample, have been considered as a typical feature of
narrative production in traumatic brain injury patients
[8]. Macrolinguistic abilities are also typically im-
paired in patients with schizophrenia [9]. These stud-
ies are of great theoretical and clinical interest, but their
contribution to the understanding of the brain mecha-
nisms supporting narrative production and compre-
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hension is limited. More advanced insights have been
provided by investigations using neuroimaging meth-
ods, which allow to explore brain activity in normal
subjects engaged in cognitive tasks.

NARRATION IN TEXTS 

Narrative processing has been investigated in a hand-
ful of functional magnetic resonance (fMRI) studies.
An early study [10] assessed brain activity while sub-
jects were listening to Aesop’s fables, presented as ran-
dom words, individual, unconnected sentences, or as
coherent narratives. The main result was that listening
to coherent narratives elicited brain activation extend-
ing beyond the classical language areas of the domi-
nant hemisphere, recruiting precuneus, medial
prefrontal, and dorsal temporo-parieto-occipital cor-
tices. The non-dominant (right hemisphere) was also
engaged by the coherent stories, at the time of resolu-
tion of a story. Another study [11] specifically ad-
dressed the brain correlates of coherence. Related vs
unrelated sentences activated an extensive bilateral
cortical network, which may reflect the retrieval and
integration of information form semantic memory re-
quired for the inferencing process. An interesting ma-
nipulation of coherence was performed in [12]. The
subjects listened to stories, which were overall coher-
ent, but difficult to understand if a title was not pro-
vided. The pattern of brain activity was more
extensive, in the left but also in the right hemisphere,
when the title was provided. The authors interpret this
finding as reflecting the construction of a more complex
situational model in the case of the processing of the
globally coherent narration provided by the title. Re-
cently, a few studies have applied more sophisticated
data analysis approaches than the classical subtraction
design used by the previous investigations. For exam-
ple, functional connectivity analysis [13] was applied
to fMR data of subjects listening to narratives, which
were preceded by a congruent or incongruent picture.
The main finding was that in the case of congruent pic-
tures Broca’s area, a crucial language region, increased
its connectivity with frontal and parietal regions, in
particular with the angular gyrus. A remarkable recent
study [14] applied the predictive coding model [15] to
the analysis of brain activity during narrative discourse
comprehension. The general model posits that lan-
guage processing depends upon a hierarchically organ-
ized predictive network, based on nested internal
models generating temporal predictions for incoming
information at all levels (sounds, words, sentences,
discourse). Listening to narratives, discourse-related
cues, such as a passive voice, results in an increased
predictability of the presence of a character later in the
story. This kind of manipulation yielded a decrease in
brain activity within the “dorsal auditory stream” con-

necting the inferior parietal lobule with frontal areas.
Finally, an impressive series of studies from Gallant’s
lab applies one of the more advanced data-driven ap-
proaches to the investigation of the brain correlates of
linguistic processing in subjects listening to naturally
spoken narrative stories [16]. The data reported have
up to now focused on the domain-specific mapping of
the semantic space in the human cortex [17], but the
methodology can be prospectively applied to other as-
pects of language processing, including discourse level
analysis.

To summarize, brain activity is more extensive when
subjects listen to narratives, rather than to words or iso-
lated sentences. Multiple brain areas, beyond the clas-
sical language regions, are involved, extending to the
non-dominant hemisphere. This increase in the extent
of brain activity is modulated by coherence and by the
construction of situation models. Within the perisyl-
vian language areas, activity modulation and connec-
tivity changes may reflect the modifications of
processing load associated with discourse analysis.

NARRATION IN MOVIES 

The investigation of brain activity in subjects watch-
ing movies has a relatively long story, and has played
a crucial role in methodological developments, such
as multivariate data-driven analysis. A seminal exam-
ple is the study of intersubject correlation of brain ac-
tivity during free viewing of the movie by S. Leone,
The Good the Bad and the Ugly [18]. The presence of
a high level of spatio-temporal synchronization al-
lowed to assess the “reverse correlation” of specific
events, such as emotional scenes, to patterns of brain
activity. A development of this approach [19] is at the
basis of the Gallant’s lab method mentioned above
[16]. Also in the case of movies most of the studies
deal with the brain correlates of semantic representa-
tion, but a 20 remarkable exception is a recent paper
focused on the narrative aspect of movies [21]. The
subjects were scanned while watching Sliding Doors,
a movie by P. Howitt, which is characterized by two
interleaving narratives diverging from a common be-
ginning. This allowed to assess the brain correlates of
the emergence of the two competing narratives and
provided important insight on the central role played
by the hippocampus, the core structure for episodic
memory formation, during the unfolding of a narra-
tive. In the first place, the hippocampus was involved
in the differentiation of person and place, as indicated
by differential response to character and location. The
second distinction at the hippocampal level was be-
tween the two different stories, which remarkably in-
creased over time with the divergence of the
narratives. The coordination of these two aspects, dis-
tinction of elements and integration of contexts, may
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be a common feature of the hippocampal contribution
to other functions, such as spatial representation and
autobiographical memory.

CONCLUSIONS 

Narration is a key feature of what it means to be
human [21]. While understanding the neurobiological
mechanisms underlying this complex ability may seem
outlandish, getting insights into the brain basis of
memory or spatial exploration may indeed represent
an endevour od similar complexity. Our understanding
of the brain machinery enabling language processing
has remarkably increased in the last two decades,
largely because of methodological advances, which
allow us to disegn sophisticated experiments. The time
may be almost ripe to tackle the biological foundations
of the “story-telling animal”.
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