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Paul Fraisse’s Psychology of Rhythm:

A Case for Filmology?

Massimo Locatelli, Universita Cattolica del Sacro Cuore, Milan

This essay aims to discuss the topic of rhythm as presented by the classic psychologist
and filmologist Paul Fraisse (1911-1994) in his founding studies, to understand its scope,
and to consider the possible inheritance to be spent in contemporary research on film.
I will first outline Fraisse’s contribution to the psychology of rhythm, a model grounded
both on the value of Gestalt organisation and on related dimensions of sensory-motor
activation. Secondly, | will investigate contemporary thinking in this field, showing on
the one hand how Fraisse's contribution still helps the psychology of music in defining
rhythmic listening experiences, and on the other how the French scholar’'s multilayered
notion of time perception finds legitimation in neuroscientific research on timing.
Finally, | will delve into film theory. In particular, | will put forward the assumption that
the sense of rhythm, due to its values of Gestalt organisation, plays a fundamental
role in narrative and event-based viewing, enhancing it; yet, due to the dimensions of
sensory-motor activation, sound rhythms, in particular, can induce both bodily and
neural entrainment and constitute in film an auditive analogon of those embodied and
enactive visual processes recognised by the most recent neurofilmological approaches.

Rhythm is a Gestalt, but it is much more: a preferential mode of uniting
perception and action, thze source of social manifestations and the basis of arts
of succession and movement.

Paul Fraisse, /s Rhythm a Gestalt?

PAUL FRAISSE

Paul Fraisse (1911-1994), a French psychologist, who was a pupil of Albert
Michotte van den Berck in Louvain and a collaborator with leading exponents of
the French school of psychology of perception, made his mark on research into the
experience of time as few other scholars of his age did, significantly contributing
to founding the studies which after him came to be known as chronopsychology.
In The Psychology of Time (1957) he demonstrated the existence of a multiplicity
of temporal structures in the life of the individual, and shifted the attention of then
nascent chronobiology from endogenous mechanisms to external conditioning,
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making explicit the dimension of adaptation to periodicities connected both ‘with
the main biological activities of the organism, namely motility, rest and food'
and with induced rhythms, ‘which bear no relationship with organic alterations’,
hence induced in the laboratory or, hypothetically, attributable to social activity.!

Among social activities, Fraisse always attributed an important role in his
studies to creative practices, such as music, supremely considered the art
of time. Moreover, he also followed his master Michotte in the years of his
filmological adventure, when between the end of the Second World War and the
early 1960s he tried to establish a first methodological study with categories
of the experimental psychology of the new media, primarily cinema.? Together
with Germaine de Montmollin, another of Michotte's students, Fraisse conducted
research into the understanding and memorisation of films for the Sorbonne
filmology laboratories. As its starting point the research took the famous studies
by Frederic Bartlett on the understanding of narrative and, as in this case, it
strongly emphasised the active role of the subject in the cognitive process.?

Fraisse did not continue his film studies, but these early researches were useful
to focus attention on the themes of the perception of time.* In The Psychology
of Time he succeeded in defining some essential traits that are still the basis
of research today: the twofold nature of the experience of time, based on both
immediacy and duration, in fact on multiple durations (as we shall see in §3),
and the organised nature of this experience directed towards synchrony and
succession, such that the tick-tock of the clock would never become a tock-tick
nor a waltz change its tempo.® The unity of the perceived succession between
two minimum intervals, our clock or dance pattern, then forms what Fraisse
calls ‘the psychological or perceived present’.® The study of the experience of
time would from then on focus on the measurement on the one hand of the
subjective and intersubjective perception of duration, as a factor that qualifies
every temporal experience,” and on the other of the dimensions relating to
rhythm and repetition, as its structuring element.®

Indeed, in keeping with his chronopsychological studies, Fraisse recognised
rhythm as being above all a perceptual process with its basis in Gestalt
reorganisation. The perception of time, in relation to rhythmic phenomena,
recognises pregnant forms, which tend to be perceived first or produce a
greater perceptual impact. ‘The reorganization takes the following two forms:
differentiation, which sharpens the differences, and assimilation, which tends to
diminish or suppress minor differences. Rhythmic reproductions are constituted
by intervals having two values: short durations and long durations, which have a
ratio of approximately 2/1; within each category, intervals are equal.” The short
duration acts as a structural basis of rhythmic understanding, close to the limit
of immediacy and perceptible in the form of the ‘collection’ of stimuli; the long
duration is constituted in relation to the short duration. It is the place of duration
and the constitution of multiple durations.™

The repetition of the formal scheme in a succession of homogeneous groups
separated by pauses, tending to last for long durations, is fundamental in the
recognition of rhythms. The pause, as Fraisse notes, is conceptually different
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from the interval, even when it consists of an identical time span. It is a linkage, at
the limit "analogous to the role of frame [...] in the case of spatial figures’."" While
the structure in intervals of the single measure is related to the relationship
between background and figure, the grouping and rhythm, albeit operating on
the same Gestalt bases, through the pause-repetition mechanism, transfer the
formal dynamism of the single unit to series of complex units that may require
sensory-motor involvement by the subject. Psychological historians such as
Fernandez and Travieso have strongly emphasised this latter component in
Fraisse’s thinking about rhythm, namely the motor basis of rhythmic experience.?

We can distinguish three steps in Fraisse's research that establish the
rhythmic experience as eminently linked to body motor sequences. Firstly, in his
laboratory experiments, Fraisse recognized a spontaneous motor rhythm, which
was set within the temporal arc of the perceived present, i.e. on average within
the band between 15/20 and 150/200 hundredths of a second, with a preference
for intervals close to 60 hundredths of a second.” A sort of basic rhythm, that
of rocking or tapping the foot to the rhythm of music, that enables the subject
to physically enter the rhythmic experiential field." Next, he demonstrates that
spontaneous rhythmisation is the result of a sensory-motor response or ‘motor
induction’ at regular intervals that activates a precise system of anticipation
of bodily movement with respect to the rhythmic beat. Cadences lower than
20 hundredths of a second and higher than 180 hundredths of a second, on
the other hand, require conscious intervention and memory recall to maintain
synchronisation.” Finally, he describes each rhythmic fraction included in the
motor rhythm band as a place of spontaneous grouping, which allows its overall
perceptual organisation on the basis of precise logics of intensity (accent) and
succession (pause). The idea is that the accent elicits the repetition also of
complex isochronous groups (the rhythmic experience) and that the rhythmic
movement, or its outline, is synchronised with the accent."

THE PSYCHOLOGY OF RHYTHM

The correspondence or circularity between a perceptual mechanism that
generally responds to Gestalt laws of perception and a sensory-motor activation
system that intervenes on the level of basic rhythmic synchronisation seems to
lead us back to the contemporary debate. The psychological field today implicitly
or explicitly refers to cognitive theories of time, generally based on the notion of
aninternal clock at the neurophysiological level and on attentional and decisional
mechanisms at the psychological level.'”” But even researchers who share
this paradigm address the problem of the relationship with the pre-cognitive
dimension of experience, supplementing their research through a comparison
with theoretical approaches of a markedly phenomenological nature, in which
time on a psychological level is a function of the neurophysiological response
or arousal.'® Understandably, the latter have a strong impact on studies in
the cultural field, where case studies raise issues that are difficult to relate
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to the rigid protocols of laboratory research. A constructivist vision, based
on the recognition of qualitatively different processes, such as that of Paul
Fraisse, could certainly assist the dialogue. Three key concepts taken from the
psychology of music should be reconsidered after neuroscientific verification.

Entrainment. The synchronisation of the sensory-motor response with the
sound stimulus, especially in the presence of complexity or variations of the
stimulus, is an emblematic case of this. Today we know that synchronisation,
which we now refer to with the term entrainment, can occur at both a sensory
and a neural level. Jones and Large, while working within an attentional model,
conjecture, in the Dynamic Attending Theory, that the experience of listening
to rhythmic stimuli develops a continuous and cyclical temporal experience,
a transition from state to state and an internal resonance that dynamises the
attentional effort.'” More recently, Chen, Penhune and Zatorre shored up the
idea that different motor areas underlie the perception of rhythms, while rhythm
fosters functional connectivity between auditory and motor networks; in these
fMRI-based studies, musical rhythm processing has been shown to activate
(also) neural mirroring, in analogy to visual perception.? In the psychology of
music, an attempt has recently been made to redefine the notion of entrainment
by relating it to the associated experience of the topical and exciting moment of
listening, and measuring it in terms of peak experience.?' The peak can also be
reached through other paths, for instance melodic ones, but a fundamental key
seems to be that of rhythmic beat timing, and the system of rhythmic accents
identified by Paul Fraisse comes across as a good example of the construction
of peak experiences.

Anticipation. The most recent studies have also confirmed Fraisse’s intuition
of the anticipatory character of the sensory-motor response to the rhythmic
stimulus. David Huron, in his influential ITPRA model, strongly insists on the
centrality of the expectation-prediction system as a cue to understanding the
music experience.”? Working in an evolutionary perspective, Huron stresses
that rhythm not only concerns low-order relationships (short rhythmic motives)
but also higher-order relationships (meters), whereas ‘the basis for temporal
perception is not periodicity — but predictability’, as it is an accurate prediction
of the biological goal of expectation.® A fundamental part of contemporary
research rests on this premise. More specifically, the actual coupling between
the auditory system and the dopamine system (referred to as the reward system)
has been theorised, and in particular the two-phase structure of this coupling. In
laboratory tests, a peak of pleasure felt while listening to a much-loved piece of
music was connected to the activation of one sub-portion of the striatum. But a
first anticipatory phase occurred a few seconds before in a different sub-region
of the striatum.? This occurrence indicates that the pleasure of the musical
experience is to all intents and purposes built, at the neurophysiological level,
on the interplay between expectation and resolution, an interplay that rhythm
and repetition can expand and reiterate endlessly.

Attention. The complexity of higher-order structures or musical meters has
been widely debated. For Justin London, metrical experience ‘involves our
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initial perception as well as subsequent anticipation of a series of beats that we
abstract from the rhythm surface of the music as it unfolds in time’.?® London
interestingly proposes a model, the Many Meters Hypothesis, which considers
meter as a kind of “learnable” entrainment, a synchronization of our attention
and response to the rhythms of the musical environment which we are exposed
to. London openly admits his debt to Paul Fraisse. Thus, physical involvement
can develop within metrically complex compositions and a universe of
different possible interpretations, styles, and arrangements.? From a purely
neurophysiological point of view, it has also proved possible to describe a
double circuit that integrates a typically bottom-up path, that of listening to
music, with a typically top-down path, that of memorisation and recall.?’

THE NEUROSCIENCE OF TIMING

At this point, we need to delve into the core component of our rhythmical
experience, assuming with contemporary research that the notion of timing
describes our ability to live in time through the perception of rhythms and
intervals. At this point the topic stops being purely a musicological one.

Today we define the rhythmic perception that arises from the constant
interaction between the auditory and motor systems of our mind, directed
towards the recognition and anticipation of temporal organisations of
experience, as beat-based timing.?® The beat is understood as the value of the
psychological response to the rhythmic sequence and therefore epitomises in
itself the organising value of the clicking of the metronome and that of a sensory-
motor activation mechanism.?? In beat timing, succession and repetition seem
to be a training ground for many important challenges that arise from it. These
challenges above all concern the temporal structuring of perception itself, first,
and clearly describe some characteristics of our involvement, namely a) the
predictivity of experience. We already know that one of the ‘miracles’ of human
cognition of time is the ability to anticipate rhythms (which enables us to dance,
for example);* b) its duration: the cyclical nature of the rhythm makes it possible
to prolong the sensory-motor response and timing;*' and c) its permanence: we
are capable of maintaining the sense of the rhythm that we have experienced
for many cycles after the stimulus has ceased.®

The pattern of repetition, as we have seen, is not attributable only to the
simplest rhythms, but also to complex meters and events stimulating predictive
or attentional behaviours. We need to introduce a second timing level, called
interval timing, in which one analyses the system of recognition of complex
rhythmic temporal experiences and assesses their duration.

As concerns this dimension, to date we have far fewer laboratory observations.
We can still only consider this issue on the level of hypotheses. However,
in recent years, scientific research has widely explored different scales for
assessing the passing of time (or in general the experience of time). In particular,
while musical rhythm, like the rhythm of language, is related to a scale of
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milliseconds/seconds, many activities in our daily lives are related to the scale
of seconds/minutes, which psychologists often refer to in terms of interval
timing, and which recurs in the most explicitly aware activities involving the
cognitive system.® Studies of this kind, again, tell us of the central role played
by memorisation and learning processes in the musical experience.

The sense of individual time is therefore constructed starting from the
synchronisation of different time frames, which include times of long-duration
(such as the circadian rhythms regulating the alternation between sleeping
and waking), all of which, in the light of recent analyses of neuroimaging,
work on a semi-autonomous basis.® In any case, in a logic of layering of the
neural activation systems of the rhythmic and temporal sense, the perception
of temporally organised stimuli is reinterpreted in terms of a binary functioning
in different neural regions: on the one side an accumulation mechanism, which
can correspond to the traditional internal clock, rhythmically organises the
entry of stimuli (though they may not be rhythmic in origin), and therefore it
can activate attentional and/or memorisation mechanisms. On the other side a
comparison mechanism re-processes the data of the internal clock in the light
of analogue or parallel systems and of the mnestic activity, and allows for an
estimation of different complex intervals.®

If this is the case, despite the methodological issues that exploring the level
of interval timing raises, perhaps it is not out of place to take as a first working
hypothesis that the idea of enjoying audio-visual media (listening to music or
watching a movie) is an essential training ground for a psychology of rhythm
and apply it to complex segments and repetitions with a duration of seconds and
minutes: meters and hyper-meters on the one hand, shots, scenes, sequences,
musical insertions on the other. Music and film share the power to accumulate
modules organised by rhythm but based on intervals and durations organised
in the order of seconds and minutes (the order of our internal clocks engaged
in interval timing), and to refine our power of comparison (of rhythmic-temporal
dimensions).

Starting from these strongly embodied images and sounds we shall
nonetheless finally restore a cognitive dimension of the sense of rhythm,
especially where the perception of durations and times implies evaluations.
Evaluating and deciding, hence reasoning on a temporal basis, is a process that
in turn acts on the neurophysiological mechanisms of timing, in keeping with a
logic that could be defined as re-entry: the decision-making system ultimately
intervenes on the internal clocks — whatever their form or scale — and modifies
their computation.*’

FOR A FILMOLOGY OF RHYTHM

The basic assumption of this essay actually concerns the usefulness of
reference to Fraisse’'s work in contemporary research on film and the moving
image. Film culture has always dealt with the problem of rhythm, both as a

Locatelli, Paul Fraisse’s Psychology of Rhythm



question of style, and as a tool to get the audience involved. Cultural historians
have shown how there is a qualifying link between the sense of modernity
embodied by cinema and its avant-gardes in the first half of the 20th century, and
the visual rhythms with which directors and editors experimented on multiple
levels.®® The ‘founding fathers’ of film theory all gave ample space to reflection
on rhythm, influencing subsequent debates: Béla Balazs' film aesthetics, on
which generations of directors were trained, prescribes a relationship of a
musical type (harmony, counterpoint) between the ‘rhythm of the shots’, that
is the degree of dynamism of the image, and the ‘rhythm of the montage’.* In
the sound era, by the mid-1930s, film rhythm was widely understood as the
product of editing sound and image and of synchronizing multiple layers or
strata of temporal development in an effort to gain control over the image.”?
Film semiotics was later able to systematise the many possible regimes of
inner- and inter-textual relationships apt to govern narrative film rhythm.*'

Sergei Eisenstein has proposed the broadest and most refined reflection on
cinematic rhythm, integrating the different rhythmic codes into a unitary concept
of vertical editing. Vertical editing aims to involve the viewer ‘mechanically’ in
a sensuous experience. The Russian director found his first inspiration in the
primordial and tribal rhythm of the drum, and then broadened his observation
to more complex rhythms of multiple cultural expressions. The most evident
break with respect to Baldzs and the classic style of montage can be found in
the principle of the ‘opposite movement' (otkaznoe dviZenie) or mutual contrast
between the elements, which enhances the impact of film rhythm by emphasizing
its own dialectical process.”” The Eisensteinian perspective influenced later
reflection on the potential of film for rhythmic involvement. We can distinguish
between broad categories of intervention: one of a meta-psychological nature,
one of phenomenological inspiration, and one in the cognitivist area.

The first, which probably arises from Christian Metz's founding observations
on the fetish of technology,” is best defined in Raymond Bellour’'s most recent
work.* For Bellour, film has a corporeal quality that produces the constant
illusion of a sensory, almost hypnotic ‘agreement’ with the spectator’s body.
Bellour relies on Daniel Stern’s concept of the ‘present moment’, which is in
turn indebted to French phenomenology and Paul Fraisse’s ‘psychological
present’. In Stern a timing correspondence stems from the immediateness of
any relationship, starting from the first face-to-face contacts of the child.* For
Bellour, film gives us the illusion of a similar immediate, bodily correspondence.
Rhythm defines here the ‘transmodal character’ of this correspondence,
ensuring the coordination of sound and image.*

The conclusions of the authors of the second line of thinking are indeed not
far off: for example Vivian Sobchack also stresses the embodied character of
rhythmically expressed ‘temporal reciprocity’.*” And already according to Jean
Mitry the phenomenological perspective accounts for the subjective and sensorial
value of rhythmic experience: rhythm is an intentional structure, which opens
up to the construction of meaning through a perceptual experience. Notably,
Mitry states that this experience must be interpreted with psychological tools
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like those enunciated by Paul Fraisse, from the subjective value of rhythmic
perception to the binary Gestalt principle of assimilation and differentiation (see
earlier in §1).48

The psychological implications of the experience of rhythm have also been
considered in the third area of study. In this case, a multi-layered notion of
rhythm, as inherited from Paul Fraisse, could offer a point of balance between
models for understanding film experience which, by analogy with what happens
in the more general framework of the psychological and neuroscientific debate,
underline the cognitive challenge of film comprehension and narrative,*
and models that have strongly reassessed the pre-cognitive and embodied
dimensions of the act of viewing.®® The Event segmentation theory postulates
that continuity editing matches our brain’s use of discrete representation to
predict the immediate course of events, and to create an internal, interconnected
representation in memory.5' David Bordwell, though, from a clear cognitivist
point of view, has insisted on the affective intensification effects of modern
editing rhythm in terms of cutting pace,> while Torben Grodal has brought back
the effectiveness of the filmic experience to the body rhythms (‘fluctuations’) of
the viewer.®® On this basis, Karen Pearlman has suggested reconsidering the
work of the editor as a real technique of the body, assigning to rhythm the task
of raising tension and release.® This reflects also Walter Murch's influential
considerations on the ‘natural’ cut, based both on the actor’s movement and the
viewer's blinking of the eyes.™ In this respect, research into mirror neurons has
had a strong impact and enabled authors like Gallese and Guerra to strongly
anchor film viewing to a Simulation theory: mirror neuron activation pushes us
to an embodied simulation of the character’s action and camera movements.®
The work of Eugeni, Balzaretti, Cavaletti, and D'Aloia demonstrates how in
film viewing ‘the body schemata of movement and action possess an intrinsic
temporal dimension’, and that this temporal dimension is expressed ‘both in
terms of speed and duration’.”” The Italian authors questioned the influence of
different editing rhythms (neutral, classical, intensified) on time perception.

All these contributions solicit a ‘somatic intelligence’ of rhythm in film and
the moving image,® allowing us to extend its semiotics from a logic of control
and sense strata to a logic of dynamic resonance and ‘production of affects’.
Overall, though, they prevalently come across as being focused on visual factors,
probably the most immediate and the easiest to test. An additional strand of
research we need to consider is therefore research on film music. On the one
hand, related studies place great weight on the aspect of emotional activation
of the original musical soundtrack.®® On the other hand, general reflections on
affective intensification have been also related to dimensions such as those of
the spatialisation of sound®' and the amplitude of usable frequencies following
the introduction of noise reduction. The richness of timbre and sounds and
noises of the contemporary film soundtrack, and, last but not least, the volume
of sound in the cinema seem to enhance the emotional involvement of the
audience.®?

Conversely, there are few specific and dedicated in-depth laboratory studies
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on the auditive dimensions of film rhythm, or on multimodal and cross-modal
rhythm processing, an exception being the recent work by Swenberg and
Carlgren. Here, once again, it has been proved that ‘the relationship of the
visual beat to the musical beat affects human viewers' visual perception of the
edits’, by enhancing both continuity and discontinuity effects.®® Carol Vernallis
also aptly described the particular ‘responsiveness’ of video music editing to
musical rhythms.® This allows me to take a step further.

Paul Fraisse had already studied the relationships between visual stimuli and
sound stimuli, and his consolidated starting point lay in the basic differences
between the two sensory systems: e.g., the response to the sound stimulus
is faster than the visual one, the sound stimulus seems longer than a visual
one of equal duration.®® These observations are substantiated by contemporary
psychological and neuroscientific studies, which confirm the greater accuracy of
the timing in auditory stimuli than in visual ones. Sound appears to be a more
immediate instrument, but also a more precise mechanism.® The signals of the
visual organisation require a longer time to re-process and also a longer time to
learn in childhood.®” We could refer to an auditive efficiency, in respect to visual
perception. The French scholar further reported a fundamental qualitative
difference between visual rhythm perception and sound rhythm perception.
Listening allows a direct connection and synchronisation between the bodily
response and rhythmic stimuli (entrainment), while vision allows only formal
recognition of repetitions and symmetries that tend not to lead to a synchronised
bodily response.®® Jean Mitry confirmed this view, affirming that film bases
its rhythm on “discontinuous forms”, and therefore cannot achieve bodily
synchronization through visual means only, if not on very particular occasions.
An example of this would be the master sequence of the Teutonic Knights in
Alexander Nevsky (Sergei Eisenstein, 1938).7 Eisenstein himself, criticising the
complex scene of the religious dances in Storm over Asia (Vsevolod Pudovkin,
1928), noticed that in this case the visual editing just foregrounded an abstract
cadence of spatial repetitions and combinations (metric montage, in his terms).
He explicitly asked here for a musical track, in order to gain real rhythmical
effectiveness.”

We can then put forward a second working hypothesis regarding the role of
sound rhythms in film and the moving image. Rhythmic aptitude in listening,
due to the automatisms of sensory-motor activation and synchronisation
that constitute it, seems to be functional to film experience in the same way
as the embodied and enactive visual processes recognised by the most
recent neurofilmological theories are. That is, not only as simple emotional
reinforcement, as in the case of a melodic commentary, but as a bodily scheme
of action and movement, which allows an embodied and enactive response
to the stimulus. The differences between the visual and the auditive-induced
involvement need, indeed, to be stressed: in the first case, neural mirroring
and simulation involve a personal relationship with a represented subject or
action, while rhythmic entrainment does not require it. Furthermore, we might
think that this response is not simply simulated but shared, with the body of the
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text and the spectator community's bodies. An impulse of extreme power and
intensity. The limitation of the hypothesis lies in the lack of laboratory evidence,
but the studies mentioned previously in support of the Dynamic attending theory
(82) seem to confirm at least its legitimacy. For now, we have confirmation of
phenomena of both sensory and neural entrainment.

CONCLUSIONS

We have enough material to draw a conclusion, in a first attempt to delineate
a Rhythmic Involvement Theory for audiovisual Media Experience (RITMEXx).
According to Fraisses’ founding definitions, and later debates on the psychology
of rhythm, the neuroscience of timing, and the theory of itm and the moving
image, RITMEx can state at least that:

1. Rhythmic involvement in audiovisual media experiences is grounded both
on a value of Gestalt organisation and on related dimensions of sensory-motor
activation (§1) and is generally to be interpreted as a training ground for our
multilayered timing skills (§3).

2. Rhythmic involvement can be traced back to two different ways of
experiencing audiovisual media: on the one hand, a dynamic mode, closely
but not necessarily related to style-centered filmmaking, music videos, and
social media contents, where rhythm itself ensures entrainment and embodied
anticipation (§2). On the other, a narrative or event-related one, closely but not
necessarily related to continuity editing, that exploits the enhancing effects of
rhythmic stimuli in order to reinforce attentional focusing and low and high-
order cognitive prediction skills (§2 and 4).

3. Sound rhythms are more effective than visual ones in beat timing and
short interval timing; they can induce both bodily and neural entrainment and
consequently a dynamic mode of experience. They are a grounding element in a
‘somatic’ relationship to the body of the film or any moving image viewed. They
can nonetheless also have enhancing, empowering, or even contrapunctual
value in narrative or event-based experiences (84).
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