
philosophy@lisbon, 9, 1-17. Lisboa: CFUL.

A Case of Philosophical Experimentation 
upon mild cognitive impairment’s Time 

Perception
Testing Bergson and Aristotle on Time and Memory

   Sara Coelho, IMM, Universidade de Lisboa
Alexandre de Mendonça, IMM, Universidade de Lisboa

Abstract

 The interactions between the domains of philosophy and science have be-
come more and more common nowadays, leading to advances in both fields. 
Recently, works on time perception in patients with mild cognitive impairment 
using an interval length protocol, a subjective passage of time task and an 
intertemporal choice questionnaire were published. They showed that slower 
passage of time judgments were related to the memory deficits exhibited by 
mild cognitive impairment patients, although their time estimation abilities and 
choices were found unimpaired in comparison with healthy age-matched con-
trols. The aim of this paper is to analyse the experimental protocols followed 
and the results obtained in light of Bergson’s thoughts on time and memory, 
which may be considered as the opposite of Aristotle thinking. We will relate 
Bergson’s conceptions to the experimental paradigms of subjective passage 
of time and intertemporal choices. On the opposite, we will take Aristotle’s 
ideas on time perception closer to the experimental paradigm of interval 
length. Experimental results will help to clarify that the two rivals focused, at 
the end, on different aspects of time perception. In turn, the ideas of the two 
philosophers will provide hints to further scientific research on time percep-
tion and memory.  
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What I wanted is a philosophy which would submit to the control of science 
and which in turn could enable science to progress. A truly intuitive philoso-
phy would realize the union so greatly desired of metaphysics and science.

[Bergson 1934]

Introduction

  According to Bergson, for the sake of knowledge progression, scien-
ce and philosophy are able to test one another or, in other words, of 
mutual verification. Although different in object and method (science 
cares about the study of the brain using scientific methodology and 
philosophy investigates mind through philosophical intuition), they 
share in common the human experience. For instance, when inves-
tigating time perception, scientists may wonder about the neurop-
sychological functions or brain structures involved in the experience of 
time whereas philosophers may question how time appears to human 
mind. In the best-case scenario, for Bergson, the results of scientific 
research should match with philosophical intuitions, otherwise rectifi-
cation is needed in science, in philosophy or in both, because scienti-
fic procedures or philosophical reasoning may be mistaken (Bergson 
1934; Gunther 1987). This proposal resembles the contemporary mo-
vements of intersection between philosophy and neuroscience, more 
specifically, neurophenomenology, which profits from philosophical 
ideas to point out new directions to science (Gallagher 2003); experi-
mental philosophy (taken in a broader sense1), which employs experi-
mental procedures to test philosophical hypotheses (Rose and Danks 
2013); and particularly neurophilosophy, where the empirical data is 
used to enlighten philosophical questions (Churchland 1986). Notwi-
thstanding, Bergson does not advocate a reductionist perspective as 
the neurophilosopher Patricia Churchland, since he argues that the 
two knowledge domains complement each other and that philosophy 
penetrates in realms not accessible by science (Bergson 1934). Unli-

1.  According to Rose and Danks, we must distinguish between a narrower sense 
and a broader sense of experimental philosophy. The broader sense deals with more 
than investigating people’s intuitions underlying philosophical topics, that is, the way 
we usually think. It concerns the testing of ideas through experimental tasks. The 
two thinkers give the example of Helmholtz, whose experiments on perception were 
explicitly intended to test many of Kant’s claims about the nature and the origin of cat-
egories. Therefore, they concluded that experimental philosophy broadly understood 
is “an instance of a long tradition of philosophical naturalism conjoined with an active 
research in cognitive science” (Rose and Danks 2013).  
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ke Churchland, for Bergson, mind concepts as duration cannot be nei-
ther fully explained by science nor represented into brain or cerebral 
processes.
  Recently, it was investigated time perception and its consequences in 
patients with mild cognitive impairment (MCI) using an interval length 
task, a passage of time judgments protocol and an intertemporal choi-
ce questionnaire2 (Coelho et al. 2016a; Coelho et al. 2016b). Mild cog-
nitive impairment patients suffer from memory deficits but have their 
general cognitive function preserved (Petersen et al. 1999). Therefo-
re, it is a group of particular interest to examine the relation between 
temporal experience and memory. Memory has long ago been con-
nected with time perception in the philosophical realm (Bardon 2013), 
but also in science several studies associated time perception with 
short-term and long-term memory (Graf and Grodin 2006; Kinsbourne 
and Hicks 1990; Mimura, Kinsbourne and O’Conner 2000; Schmitter-
-Edgecombe and Rueda 2008). 
  Recently, by employing the interval length judgments task previously 
mentioned, it was evaluated time estimation and time production abili-
ties in patients with MCI (Coelho et al. 2016a) based on the hypothe-
sis that their internal clock is damaged. The internal clock hypothesis 
was conceived by science to explain the factors that influence time 
perception (Grodin 2010). It assumes the presence of an oscillatory 
pacemaker that is constantly emitting pulses and processes infor-
mation along three stages. When asked to estimate time intervals, a 
person should count the pulses and save them into an accumulator 
for later comparison with the memory of pulses counted in the past. 
As the internal clock model includes a memory (both short-term and 
long-term) stage in its mechanism, memory impairments could cor-
rupt the internal clock functioning, thus affecting time estimate and 
production. Patients with MCI were also submitted, for the first time, 
to an experimental protocol on passage of time judgments (Coelho 
et al. 2016a), supposing that this experiment will capture long-term 
memory awareness. Results showed that patients with MCI were not 
affected in time estimation and time production abilities, however they 
differed from healthy aged subjects on passage of time judgments, 
and this alteration was associated to long-term memory deficits and 
feelings of routine. Finally, it was verified that patients with MCI did 
normal intertemporal choices (Coelho et al. 2016b), suggesting that 
the conscious experience of time duration is not involved in this type 
of decision-making process.

2. An intertemporal choice involves outcomes that occur at different points in time. An 
example of an Intertemporal choice question is: ‘Would you rather prefer 60€ now or 
300€ in one year?’”
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  Taking advantage from Bergson’s opinions of how science and phi-
losophy should interact, we propose to analyse if and how Bergson’s 
ideas match the experimental design used and the main results ob-
tained. We intend to profit also from his philosophical intuitions to en-
lighten the results obtained in the experimental protocol and also to 
advance helpful suggestions regarding further scientific research on 
the field. Essentially, three sections of his major work Time and Free 
Will are the ones to be taken into account. This work opens scissions, 
dividing the worlds of science and philosophy, not to diminish the role 
of science but to show what science lost without the help of philoso-
phy. Later works, mainly Matter and Memory, overcame those divi-
sions, by showing an interaction between both domains.
  In section I and II of Time and Free Will, Bergson presents his con-
ception of time perception and in section III he relates it to free choic-
es. Since the ideas presented in the first two sections are the founda-
tions of his construction, we thought it would be profitable to contrast 
his thoughts with an opposite vision and to map that distinction onto 
two experimental paradigms that we used to investigate time percep-
tion. As Heidegger sustained, Bergson’s thoughts may be considered 
the opposite of Aristotle thinking (Heidegger 1925-6). Heidegger sees 
that for the Aristotle and Bergson the time experience arises from the 
feeling of the succession of our ideas. For both thinkers, memory is 
an essential component of time experience. However, we can clas-
sify that succession as quantitative, like Aristotle, or as qualitative, like 
Bergson (Massey 2015). Both argued that time perception depends on 
memory and built their definitions of time in close connexion with time 
perception. Notwithstanding, to Aristotle time perception is a question 
of counting instants whereas to Bergson it is a matter of feelings.
  As we shall demonstrate in the next following sections, the two experi-
ments performed might be inspired in two different conceptions of time 
perception, which are, in the first case, Aristotelian and, in the second 
case, Bergsonian. In the first section, we will present Aristotle’s ideas 
about time perception and relate them to the interval length judgments 
task. In the second section, we will portray Bergson’s ideas about time 
perception and its broader consequences and relate them to the pas-
sage of time judgments protocol and the intertemporal choice ques-
tionnaire. In the third section, we will try to refute some possible objec-
tions that could arise from that association of Bergson’s ideas with the 
time perception. At last, we will point out how Bergson’s ideas match 
the experimental evidence obtained in our experimental studies, as 
well as the contributions that Bergson’s intuitions could give to this 
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scientific work, in comparison to Aristotle’s ideas. 

Aristotle on Time

  By trying to answer the question “What is time?” in Physics IV.10-
14, Aristotle often mixes the definition of time with the perception of 
time. The Stagirite states that time is the “number of movement (or 
change) in respect to the before and after” (Aristotle, Physics, IV.xi, 
220a) and although this statement seems independent from subjects 
with intellective souls, Aristotle will clarify that time is mind-dependent. 
Ricoeur highlighted hat Aristotle does not make any reference to the 
soul in his time definition, but at the stages of the definition he men-
tions the mind operations of perception, discrimination and compari-
son (Ricoeur 1985). This means that time cannot exist in the absence 
of beings who perceive it. The faculty responsible for time percep-
tion is memory as Aristotle points out in his little treatise Memory and 
Reminiscence (Aristotle, Memory and Reminiscence, 449a-453b). We 
know that time has passed thanks to memory operations. In each step 
of his time definition, Aristotle mentions the role of memory implicitly 
(Ricoeur 1985; 2004).
  Aristotle argumentation to define time develops itself in three stag-
es (for a comment on Aristotle thoughts about time see Coope 2005; 
Hussey 1983; Reis 2007; Ricoeur 1985; 2004; Soares 2013). Follow-
ing his predecessors, he starts by connecting time with movement or 
change. Plato stated that the succession of days and nights, months 
and years, which are the product of stars regular and cyclic move-
ments that we observe when we look up the skies, is time. Unlike Pla-
to, that found time in cosmos, Aristotle will discover time inside a con-
science. Indeed, he declares that we perceive movement or change 
and time at the same time. Notwithstanding, that change or movement 
can be out of the subject or inside the subject, like a mental experi-
ence. “Even if were dark and we were conscious of no bodily sensa-
tions, but something were ‘going on’ in our minds, we should, from that 
very experience, recognize the passage of time” (Aristotle, Physics, 
IV, XI, 219a). However, movement or change is not identical to time 
because a change can be said to be slower or faster but not time. We 
say ‘faster’ when we see more change in lesser time, but time cannot 
measure itself. Besides that, time is equal everywhere and in every-
thing, is not attached to any particular change. Thus, time is some-
thing of a movement. And time is something of a movement because it 
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follows movement. Take the example above: you are in the dark, with 
no body feelings and a thought crosses your mind. You imagine little 
lambs jumping a fence. Something is ‘going on’ in your mind, you start 
by seeing the first lamb jumping the fence and finish by seeing the last 
lamb jumping that fence. You notice that time has elapsed when you 
follow the little lambs jumping the fence. A change is always associ-
ated with the thing that undergoes change. In this case, we perceive 
change when we accompany the thing-in-motion, the little lamb, mov-
ing from inside the fence to the outside the fence. This movement or 
change implies a travelled distance or as Aristotle called it, a magni-
tude (spatially extended). Therefore, the Stagirite says that movement 
follows magnitude, as well as time follows movement. As magnitude 
is continuous, so movement and time are. Additionally, the faculty that 
recognizes movement and magnitude is memory. 
  In the second part of his argumentation, Aristotle introduces the before 
and after relationship. To have a notion that some time has elapsed 
we have to distinguish two moments as different from each other and 
perceive a change between them. When we distinguish two moments, 
we divide something continuous and that continuity is not time, since 
time cannot measure itself, but change. As change follows magnitude, 
we divide change when we divide magnitude. Thinking about the little 
lamb, you see the movement of him jumping the fence and you know 
he travelled a distance from inside the fence to outside the fence. So 
you can mark the magnitude into two places, for instance, place one 
– the little lamb inside the fence -, place two – the little lamb outside 
the fence; and, thus, divide change. By correspondence, you can also 
mark two instants. The first instant, when you see ‘now’ the little lamb 
inside the fence and the second instant, when you see ‘now’ the little 
lamb outside the fence. If you recognize two instants as different (be-
cause firstly you recognize two places as different), you put them in 
an order. One instant succeeds the other, and that succession is what 
we call the before and after relationship. Of course, that relationship is 
only possible because memory saves the first instant in mind and adds 
it to the second instant, building an ordered succession of instants. 
  Nevertheless, how can we reconcile the vision that time is continuous 
and cannot be interrupted with the fact that we create parts in change 
by dividing it? The answer is that we can divide change without actu-
ally creating parts in it, if we divide it potentially. A potential division is 
a point where a change can be interrupted and is not, in fact, inter-
rupted. It is the subject’s activity that arbitrarily creates those potential 
divisions. It means that it is up to us to decide when we mark a ‘now’ or 
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not. We create series of ‘nows’ or potential divisions by counting them.
  Finally, we reach the last part of Aristotle’s argumentation: time is a 
kind of a number, ‘a number of movement’. By saying that time is a 
number, Aristotle means a countable number (the thing we attribute 
a number to), not the number by which we count (1, 2, 3). If we see 
ten little lambs jumping the fence, we mark an instant by each lamb 
jumping the fence. The succession of those lambs we marked as in-
stants is time. However, the Greek philosopher admitted that in order 
to something be countable there must exist beings who can count. 
Analysing our time perception, we may say that ten instants have 
passed, corresponding each unit (the number by which we count, like 
1) to a jumping lamb (a countable number). Our counting activity, the 
number by which we count, is needed to time perception. Then we 
determine quantitatively the movement we experienced. Although he 
tries to separate the definition of time from the perception of time he 
is unable to do it. Moreover, the perception of a first, a second and a 
third instant, as a perception of time, occurs thanks to memory, that 
saves the instants. 
  Aristotle’s positions concerning time perception might be consid-
ered akin to the internal clock model and enlighten the interval length 
judgments task in the experimental protocol. This task, based on the 
presumption that we have an internal clock, implies that the subjects 
count time intervals and emit judgments about time passage, pointing 
a precise duration, quantitatively. In the same vein, we make also use 
of our memory skills to save the counted instants in our mind and to 
add them to the previous instant, producing a final answer. This cogni-
tive process would in modern terms be said to depend upon working 
memory resources (Cowan 2009). As requested by Aristotle’s philos-
ophy, memory and counting activity are features of time perception. 
Furthermore, Aristotle’s model assumes that time perception is ex-
pressed in terms of quantities, considering interval length judgments, 
which was precisely the object of study in the experimental protocol. 
 
Bergson on Time

  Bergson does not separate time and time perception. For the French 
philosopher, the real time is indeed time perception and the real time 
is memory. He condemns our tries to represent something interior, 
time consciousness, by means of the exterior, the mathematical and 
physical time of science. This was the error of Kant’s philosophy. By 
denouncing Kant’s failures, Bergson designs a new model of con-



sciousness, where he attributes three features to the immediate data 
of consciousness, and consequently, to time perception. Our inner 
time data are first qualities, secondly they are duration and thirdly they 
are freedom (Guerlac 2006; Huisman 2001).
    The interest in time studies dominated the end of the 19th cen-
tury. There was a belief brought up to the surface by the school of 
psychophysics and Fechner’s followers that we could measure time 
sensations and transform them into quantities. According to Bergson, 
psychophysics falls down into a vicious circle because it departs from 
a wrong postulate, the equivalence between quality and quantity (for 
comments on Bergson and psychophysics see Guerlac 2006 and Reis 
2015). By quantity, we mean how much, and we are talking about a 
degree, whereas by quality we mean how things feel to us, and this is 
a difference in kind, as the nuances of a colour. Bergson argued, in the 
first chapter of Time and Free Will, that the intensity of states of con-
sciousness cannot be expressed in terms of quantities. The states of 
consciousness are divided into three branches, the feelings, the sen-
sations and the efforts. Take the example of a sensation, the sensation 
of pain, which can vary in intensity from a state to another. We can feel 
more or less pain, from a moment to another. Imagine that you are ill, 
and your doctor asks you in scale from 1 to 10 how bad is your pain? 
You answer 8. When you give such an answer, you are merely objecti-
fying your subjective states of consciousness. In reality, you went from 
certain body state that gave you specific corporal feelings to another 
body state that makes you feel different. However, the number does 
not depict the series of corporal changes that you have been through. 
What psychophysics does is to compare those stages that interpene-
trate and mix together and attribute them a number. That is how quali-
ties become quantities. The psychophysics mistake is having noticed 
a growing of a sensation relate it to a numerical sequence. If my pain 
today is worse than yesterday, I may say that I am experiencing the 
double of pain, but, in fact, I am treating two mind states as they were 
numerical quantities. Nevertheless, qualities cannot be measured be-
cause they are not quantities.
    If time is a quality and not a quantity, what would Bergson say about 
Aristotle’s definition of time perception? What happens when we are 
counting instants? Bergson argued, in the second chapter, that when 
we count time intervals, we are only spatializing time. To count little 
lambs jumping a fence is solely to insert units into an imagined space, 
to put each little lamb occupying a different position in space. Our 
intelligence is representing the experience with the aid of a number, 
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which repeats itself. Then, we are thinking of time in terms of space, a 
homogenous milieu. This operation does not convey the real experi-
ence of time. The real time is not the time conceived by science. It is 
a succession of qualitative states that never repeat. The French phi-
losopher named this heterogeneity duration and he would later identify 
it with memory (Bergson 1889; Guerlac 2006).
  The concept of duration is better perceived if we take a look at Matter 
and Memory (Bergson 1896; for a comment on Bergson’s works Time 
and Free Will and Matter and Memory see Guerlac 2006). Our mind 
is composed of images that we perceived and framed with the help 
of memory. Memory always accompanies perception. These images 
are stored as memory-images. Two fictions picture our mind: pure 
perception (pure matter or body) and pure memory (spirit or mind). 
Memory moves between the two realms, moving away or approach-
ing the brain3. The present is a dimension that almost does not exist. 
Two directions compose the psychological experience of the present. 
One dilates towards the past, where recollections are recorded in our 
memory. The other contracts towards the future, where memory-imag-
es are selected to perform an action. The movements of selection and 
recollections are a multiplicity of qualitative states that never repeat. 
They are duration and so duration is memory (for comments on Berg-
son’s time and memory see Bernet 2005; Perri 2014; Tucker 2012).
  Real time does not match with clock time. Bergson does not advocate 
a linear model of time. Time does not follow a sequence, past, present 
and future. Instead, these three dimensions mix together. When we 
notice that a time interval has elapsed, we do not mark two instants 
and order them. On the contrary, we feel that passage. Taking the 
example mentioned before: the sensation of time passage when you 
imagine little lambs jumping the fence. If someone asks you how much 
time has elapsed and you answer 30 seconds, you are answering ac-
cording to the clock time but not according to the real time. To report 
the real time, we have to touch the individual’s inner self to answer 
about the subjective feelings of time passage. At the same time, we 
notice that time intervals had elapsed, and we have subjective feel-

3.  Bergson conceives several types of memory, mainly pure memory (akin to episodic 
memory nowadays) and habit memory (equivalent to working memory today) (for a 
revision see Teixeira 2012). He alludes to the image of an inverted cone to illustrate 
the idea that there are several plans or levels of consciousness or memory. In the top 
of the cone, we find pure memory (mind). In the end, we find pure perception (brain). 
Pure memory is never destroyed. When we face brain lesions, we observe the dif-
ficulty of memories to become present, to be actualized, but this is only the failure in 
the process of recognition (Deleuze 1966). 
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ings that time has run slower or faster. The process that leads to such 
an answer is not linear. Picking the example of little lambs jumping 
the fence, when you noticed a time elapsed during that observation 
you stored that present feeling in your memory. After that, memories 
of past feelings came to your mind (from pure memory), for example 
about other times when you imagined little lambs jumping the fence 
and felt that passage, and you have to enter a process of selection of 
these memory-images to discover which memory-images feelings re-
semble better the recent memory-image feeling recollected. Only then 
can you produce a judgment of time passage.
  Bergson’s positions regarding time perception hopefully enlighten 
and clarify the findings obtained with the questionnaire about the 
subjective passage of time in the experimental protocol. Participants 
had to answer 6 questions concerning the experience of the speed of 
time and rate them within a five-point rating scale, ranging from very 
slow (-2) to very fast (+2). Contrary to the previous task on interval 
length judgments, this experiment is highly subjective, since the sub-
ject reports his subjective feelings about time passage. He does not 
measure his time sensations. However, the results of the experiment 
are analysed from an objective point of view, and the conclusions are 
achieved not from the first person perspective but from the third per-
son perspective. Despite this, subjective passage of time judgments 
concern feelings about time passage and, as Bergson proposes, ex-
press time perception in terms of qualities.
  The results obtained with the first task on interval length judgments 
substantially differ from the results of the second task on the subjec-
tive passage of time judgments, when at the first sight we would ex-
pect them to be coincident. The reason might be because in the latter 
experimental protocol the level of subjectivity is deepened. In other 
words, we stay closer to the inner experience of the individual, to the 
immediate data of consciousness. In fact, the participant talks to us 
from the first person point of view. On the contrary, expressing our in-
ner experience by a mathematical symbol is to keep us away from the 
feelings about time. Just remember Thomas Nagel’s famous article 
“What is like to be like a bat” (Nagel 1974). Even if we held the whole 
scientific knowledge about the nervous system of a bat, we would nev-
er know what is to be like a bat, to have bat experiences or feelings, 
unless we were bats. In the task on the subjective passage of time 
judgments, we specifically addressed our inquiry to the inner feelings 
of the individual.
    In view of the above, we reach finally the last chapter of Time and 
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Free Will, where Bergson is ready to present his main objection against 
Kant. Having proved that consciousness is quality and duration, he 
proceeded to demonstrate that free acts are the product of the orga-
nization of memory states. There are the operations of memory that 
turn our free acts possible. How does this happen? By anticipating the 
future, our mind has available memory-images from past experiences 
that can be selected in order to perform an action. There is a zone of 
indeterminacy that enables our voluntary action. Take the following ex-
ample. Imagine that you are going to buy bananas. Before you do any-
thing, your mind retrieves memory-images of you buying bananas (in 
the past) and progressively eliminates those that do not matter to you 
(expensive stores, and so on) until it reaches the ideal one. The chan-
nel of your memories goes progressively shrinking towards the future. 
The hesitation is a time factor, designed by the survival of the past into 
the present, that enables free acts. Free actions cannot be seen as the 
result of abstract choices. If we do so we are placing freedom outside 
time. That was Kant’s mistake. In other words, having connected time 
with memory, Bergson wants to evaluate the influence of durée (time-
memory) upon freedom, a realm where we have to make choices. In a 
similar vein, it was experimentally evaluated the influence of memory 
on a case of decision-making, namely a delay-discounting task, us-
ing an intertemporal choices questionnaire. In this task, participants 
were presented a list of questions, where they had to systematically 
choose between an immediate monetary reward and a larger but de-
layed monetary reward. Nonetheless, results obtained showed no sig-
nificant differences between MCI group and control group regarding 
temporal preferences, that is, the trend of choices of MCI patients is 
similar to the healthy aged-matched controls.

Bergson against Bergson

 Despite Bergson’s considerations about the role of science and phi-
losophy, if we take a closer look at our assumptions about the linkage 
between subjective passage of time judgments and Bergson’s phi-
losophy, two questions, at least, may arise. In first place, although we 
asked for the feelings of time passage, we were conducting a quan-
titative analysis and using a scientific methodology to reach scientific 
conclusions. So does not Bergson state that scientific method cannot 
give us access to the inner experience? This problem can be solved 
if we think what Bergson referred in Matter and Memory regarding the 
existence of rhythms of duration:



In reality, there is not one unique rhythm of duration; one 
can imagine many different rhythms, which, slower or faster, 
would measure the degree of tension or relaxation of cons-
ciousness, and, in that way, would fix their respective places 
in the series of beings. This representation of durations of 
unequal elasticity is perhaps painful for our minds to enter-
tain, because our minds have contracted the useful habit of 
substituting a homogeneous and independent time for the 
real duration experienced by consciousness. 

[Bergson 1896]

  When we talk about rhythms of duration, memory is called into play. 
It is the role of memory to prolong the past into the present, select-
ing memory-images to perform and action, or to turn perceptions into 
memories, going from the present to the past. Thanks to memory, the 
three dimensions of time, present, past and future interpenetrate and 
mix in a single way. However, as we can see in the quotation above, 
Bergson refers that “different rhythms would fix their places in the se-
ries of beings”, showing us the ontological dimension of the rhythms 
of duration. Indeed, in this quotation, Bergson allows us to look at pat-
terns of behaviour. In spite of being focused on the inner experience 
of the individual, Time and Free Will opens the gates to Matter and 
Memory when he tells us what is conscious and what is not. A look 
from the third person’s view is introduced and deepened in Matter and 
Memory when subjectivity and objectivity, mind and brain, are recon-
ciled. Indeed, if we have brain injuries, difficulties in memory-images 
to be actualized become apparent and as memory is duration we will 
have another rhythm of duration. According to Bergson’s ideas, we 
can classify groups of beings by their rhythms of duration. Like John 
Searle has pointed out, the first’s person point of view is impossible to 
be achieved by the third’s person point of view (Searle 1994). Never-
theless, Bergson put objectivity close to subjectivity when he saw how 
brain and mind could interact. The task on subjective passage of time 
judgments actually enables two experiences, the experience of a first 
person when the participant rates his own experience of time passage 
and the experience of a third person, when we observe patterns of 
behaviour in the participant’s global responses, which are a reflex of 
the process of his own memories.
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  In second place, closely connected to the first problem, we may 
wonder about the importance of the subjective passage of time judg-
ments to science. Science occupies itself with the objective, the im-
mobile, the external world and the external self, the functioning of the 
body, and does not pay attention to the soul business or the subjec-
tive states of mind. The answer to this problem may come from the 
Bergson’s separation between an external self and an internal self. 
Bergson distinguishes between an external or social self, identified 
with our adaptations to the external world and known by science and 
an internal self, related to the inner states of consciousness and the 
uniqueness of our experience and beyond the reach of science. Al-
though inner self is far from the realm of science, we may come close 
to an understanding of it if we query for the affective experiences of an 
individual. The experimental protocol allowed us to investigate the im-
pact of memory changes upon the affective experience of time aware-
ness in patients with MCI, by questioning feelings of time passage and 
assessing subjective life experiences like routine. In fact, as recent 
research has been suggesting, the inner experience of time does not 
restrain itself to cognitive elements but incorporates visceral feelings 
(Wittmann 2009). The results obtained with the subjective passage of 
time judgements emphasise the importance to investigate the relation 
of cognitive systems with affective elements and to instigate science 
to look into human body traces of these elements, albeit our time ex-
periences remain private. This means that patients with MCI might 
experience time running slower, in spite of the experience of slowness 
being unique to each one.

Concluding Remarks

  The experiments performed showed that persons with memory defi-
cits, like patients with MCI, have alterations in experiencing time. In a 
quantitative task, participants did not count time intervals differently 
from healthy controls. However, in a qualitative assignment, they re-
ported slower speed of time passage. 
  Time perception was one of the chief psychological themes at the 
end of the 19th century. It was a century dominated by discussions 
in the field of psychophysics. There was a belief that time percep-
tion could be measured and, therefore, the first attempts to quantify 
time perception in order to explain time distortions were made. Some 
philosophers and psychologists gave the first steps towards a more 
qualitative vision of time perception, like James and Guyau (Guyau 
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1890; James 1890). However, even James, with his specious pres-
ent and Guyau, with his refusal of spatialized time, were unable to 
stand for a qualitative vision of time perception. It was Bergson who 
defended such a view and who suggested the linkage of time percep-
tion with memory. According to Heidegger, Bergson’s philosophy con-
trasts with Aristotle’s thoughts about time (Heidegger 1925-26). That 
is the reason why we chose to oppose two philosophical models about 
time perception, one from Aristotle, and the other from Bergson. Both 
models bet that time perception is based on memory. However, they 
differ in one important aspect. For Aristotle, we experience time by 
counting time intervals, whereas for Bergson time experience consists 
of our feelings. Aristotle’s model is quantitative and Bergson’s model 
is qualitative. 
  The neuro-scientific work that we performed lead us to propose that, 
at the end, Aristotle and Bergson focused on two different kinds of 
conscious experience of time perception. One, Aristotelian, concern-
ing time estimation abilities, and the other, Bergsonian, referring to 
feelings of time passage. These two time experiences are testable 
with different experimental protocols and probably rely on distinctive 
anatomical bases. On the other hand, both philosophers help us to 
frame and establish relations between the two time experiences and 
the different types of memory. Bergson associate the feelings of time 
passage with memory processes related to what is now considered 
episodic memory, whereas Aristotle posits a link between time estima-
tion abilities and cognitive processes akin to what is presently known 
as working memory.
  Most importantly, these conclusions direct us to speculate on the pos-
sible generalization of the philosophical insights to the experimental 
tasks involving time perception in MCI patients and in patients with 
memory impairment in general. Bergson’s philosophy points to a pos-
sible linkage between the feelings of time passage and episodic mem-
ory impairment, suggesting that we should preferentially look to the 
qualitative aspects or the experience of time passage in patients with 
this type of memory dysfunction. On the other hand, time estimate and 
production abilities would be an interesting skill to study in patients 
with isolated working memory impairments, according to Aristotle’s 
thoughts on the capability to count time intervals or quantities. Finally, 
the experimental results obtained with the delay-discounting task did 
not confirm Bergson’s suggestion that the experience of time impacts 
upon dimensions of our life related to decision-making. It must be rec-
ognized that only one type of decision-making was experimentally as-
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sessed which may not capture Bergson’s intuitions. To be entirely fair 
with Bergson’s ideas, the French philosopher speaks about free acts 
and this concept, although implicating choices, is different from deci-
sion-making. Hence, further works are needed to explore the impact 
of time experience upon free acts, conceivably by using other type of 
decision-making experimental task that would better mimic Bergson’s 
freedom concept.
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