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With a Time Production Task
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Several studies using the production of 1-s intervals report instability in the results. This suggests that there
is no clear representation of the value of 1 s in long-term memory. This instability may partly be explained by
the specific methodological requirements of studies using 1-s production tasks. Typically, this task requires
participants to produce 1-s intervals by either using two intermittent finger taps (one at the beginning and one
at the end of the interval), or by continuously pressing a key for the duration of the second. The purpose
of this study was to investigate the impact of two main factors on the production of 1-s intervals, namely the
effects of kinesthetic cues (continuous press vs. two intermittent presses) and auditory cues (sound vs. no
sound) during the production of each interval. Participants produced 30 1-s intervals under four conditions.
The results showed significant effects of both kinesthetic and auditory factors on the produced intervals. The
kinesthetic effects applied to both the accuracy (staying close to the 1-s target) and precision (minimizing
intertrial variability), and the auditory effects were limited to accuracy. This study highlights that the
expression of what is likely a representation of the psychological second in long-term memory is prone to
much distortion. Explanations of this instability of the psychological second are explored, including the
simultaneous involvement of circuits related to sub- (<1 s) and supra-second (>1 s) intervals and individual
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differences in the internal clock.

Public Significance Statement

The present study investigated the psychological duration of the 1-s interval using a time production
task. This study tested the influence of kinesthetic and auditory factors on interval production. The
significant effect of these factors highlights the instability of the representation of a 1-s interval.
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Scientific literature suggests that people segment time into smaller
units in order to keep track of time (Killeen, 1992; Killeen & Weiss,
1987). There are clear empirical demonstrations of the usefulness
of this strategy for reducing the variability of temporal estimates
(Grondin & Killeen, 2009). Indeed, when asked to keep track of long
intervals, people will most likely spontaneously adopt a segmenting
strategy based on the counting of seconds. It is reasonable to posit that
the 1-s interval may hold a special status in people’s mind, as it can
function as an anchor, a basic unit, for individuals to calculate the
duration of time intervals (Reed, 2010). Despite this special status,
how accurate and precise is the mental representation of the duration
of a 1-s interval? What is the impact of nontemporal factors on the
representation of a psychological second?
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Accuracy Versus Precision

In the field of time perception, accuracy and precision refer,
respectively, to the capacity to remain close to the target duration
and the capacity to minimize the variability between several tem-
poral judgments (Killeen & Grondin, 2022). Accuracy is higher
when the mean deviation between temporal judgments and a target
interval is low, and precision is high when the variability of a series
of temporal estimates is low.

Producing 1-s Intervals

The time production task requires the participant to refer to long-
term representations of chronometric units like seconds (Thoenes
& Oberfeld, 2017). It generally requires participants to produce a
time interval with two consecutive finger taps, on a space bar, for
instance, to indicate the start and end of the interval, or else to hold
that key for the entire duration of the interval. Even though the
production task is mainly used to study time intervals that are
longer than a second (Glicksohn & Hadad, 2012) and is less
popular than the more traditional timing tasks in time perception
studies (bisection, reproduction, estimation), the timing and time
perception literature offer some insight into the production of 1-s
intervals.

Perbal et al. (2003) compared patients with severe traumatic brain
injury (TBI) with a control group in order to investigate the involve-
ment of the frontal parts of the brain during different temporal
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judgement tasks. In a finger-tapping task, the 15 participants in each
group were required to produce 45 1-s intervals at the rate of one
strike per second. The clinical group obtained a mean intertap interval
(ITD) of 1,039 ms, and the control group obtained a mean ITI of
863 ms.

Mioni et al. (2013) also studied the difference between a clinical
group having experienced a TBI and a control group. Participants
in each group were asked to produce, among others, 1-s intervals.
Productions required holding down the spacebar for the duration
of the interval. Participants were presented with a smiley face while
holding the key. The results for the 1-s interval production task
showed that the absolute error, which is the absolute value of the
difference between mean production and the target duration, on
average for the two groups, was 403 ms. The results highlighted the
underreproduction of the 1-s duration for both groups in the 1-s
production task.

In the same vein, Mioni et al. (2016) compared clinical samples
to a control group on a I-s production task. Clinical samples
consisted of a group of anxious participants and a group of
depressed participants. Both clinical groups and the control group
were required to produce, among others, 1-s intervals 45 times by
holding the spacebar. A grey circle was shown on the screen while
holding the space bar. Results indicate that the anxious patients were
less accurate than both the depressed patients and the control group
in the 1-s production task. Furthermore, the depressed group (M =
1,027 ms) slightly overestimated the produced intervals, whereas
the group of anxious participants (M = 997 ms) slightly under-
estimated the produced intervals. The depressed group produced
significantly more variability than the control group. Note that the
mean production of the control group was 819 ms.

In an investigation of age-related differences in the internal clock,
Turgeon and Wing (2012) also used several time perception
tasks, including serial interval productions, which involve the
production of 30 continuous 1-s intervals (31 taps) at a rate of
one strike per second. For the 13 older participants (M = 88 years),
the mean ITI was 1,318 ms (32% longer than the chronometric
second), compared to the 13 younger participants, whose mean ITI
was 1,028 ms (3% longer than the chronometric second).

To clarify the question of the accuracy and precision of the
human representation of the 1-s interval, Grondin et al. (2020)
used the limits/adjustment task (L/AM) in addition to the time
production task. The L/AM trials involved adjusting the duration
of both an ascending and a descending series of auditory stimuli to
reach the duration of 1 s. Adjustments made during the ascending
series led to an underestimation of the second (M = 835 ms),
whereas those made during the descending series led to an
overestimation of the second (M = 1,044 ms). The starting point
of the series led to significant differences in the estimation of
the 1-s interval, which highlights the instability of the representa-
tion of the second. On the other hand, the time production task in
this study involved the production of 10 intervals by counting
from 1 to 11 at a rate of one per second, with a simultaneous
finger tap at 1 and 11. The total duration of the production,
divided by 10, led to the estimation of the internal second: M =
1,143 ms. These results show how the use of different inves-
tigating methods can lead to different assessments of what a
psychological second is.

Processing of 1-s Intervals

In the field of time perception, the Scalar Expectancy Theory
(SET; Gibbon et al., 1984) is often used to explain individuals’ time
processing. This theory proposes that temporal judgments rely on an
internal clock. This clock is thought to consist of a pacemaker-
accumulator device, where the accumulation of pulses emitted by
the pacemaker provides the experience of time. SET also acknowl-
edges the contributions of a switch mechanism, which determines
the flow of the accumulation of pulses, and of two other stages of
processing (memory and decision-making) to explain the variability
of time estimates. Different factors can influence the experience
of time, including the latency in closing or opening the switch after a
signal marking an interval and the pace at which the pulses are
emitted (Matthews & Meck, 2016). Zakay (1993) reports that there
is a link between the individual pace of pulse emissions by the
pacemaker and results of production tasks. Individuals with slower
internal paces produced longer durations and those with faster
internal paces produced shorter durations. The results of Perbal
et al. (2003) and Mioni et al. (2016) also support this idea. Both
experiments measured the rhythm of the internal clock of partici-
pants with the spontaneous finger-tapping task, which consists of
tapping on a space bar with the index finger as regularly as possible
at a preferred pace. Both studies indicate significant correlations
between spontaneous motor tempo and produced duration: A faster
pace led to shorter productions and a slower pace led to longer
productions. The produced intervals were in the millisecond range
(500 ms, 1,000 ms, and 1,500 ms in Mioni et al., 2016) and in the
multiple-second range (5 s, 14 s, and 38 s in Perbal et al., 2003).

While the pacemaker-counter theory is widely used, it is not
that clear that there is one central mechanism, a central clock, that is
used for processing the temporal information of different duration
ranges. Rammsayer and Troche (2014) showed that the mechanisms
required to process sub- and supra-second intervals are likely
distinct although functionally correlated. The differences between
these two mechanisms are not yet clear, but the most common
hypothesis is that intervals below 1 s are processed in a fast,
automatic, sensory manner, whereas intervals above 1 s are pro-
cessed in a slow, selective, cognitive manner (Rammsayer & Lima,
1991). This is what is called the Distinct Timing Hypothesis.
Considering this, the second occupies a particularly interesting
status in the field of time perception since it is located at the limit
of these two mechanisms.

Evidence from neuroscience also supports the hypothesis that there
are two distinct temporal mechanisms used in processing below and
above 1-s time ranges. In fact, some researchers have recognized the
presence of two neural circuits involved in time perception tasks
(Gooch et al., 2011; Murai & Yotsumoto, 2016). According to their
studies, the activation of one of the two circuits depends on the length
of the time interval involved in a time perception task. Subsecond time
intervals activate the motor system, primary motor area, and primary
somatosensory area, whereas suprasecond time intervals activate the
prefrontal cortex, the posterior parietal cortex, and the basal ganglia
(Lewis & Miall, 2006). According to Lewis and Miall (2006), the 1-s
interval represents the boundary between which these two temporal
circuits are divided. However, some authors suggest that these two
circuits (sub- and supra-second) participate simultaneously in tempo-
ral tasks involving 1-s intervals (Wiener et al., 2010). Shi et al. (2013)
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support this assertion but indicate that the prior presentation of a
supra- or sub-second interval will result in a stronger activation of
their respective circuit and, by the same process, lead to the
overestimation or the underestimation of the 1-s interval.

Murai and Yotsumoto (2016) investigated perisecond intervals—
or time intervals around 1 s—to elucidate the relative importance
of the involved circuits. Their results support the idea that two
distinct neural circuits are involved in tasks employing sub- and
supra-second intervals, in addition to confirming the simultaneous
participation of the two neural circuits in the manipulation of 1-s
intervals. Finally, their results indicate that the mechanisms
involved in the processing of 1-s intervals are dependent on the
circuit solicited in the previous task. Considering their results, there
does not appear to be a clearly defined neural circuit for processing
1-s intervals. Taking into account that the temporal processing of
the 1-s interval is influenced by the previously activated circuit, and
that the simultaneous involvement of two neural circuits is necessary
to complete this processing, the mental representation of 1-s inter-
vals is likely to vary.

Objectives of the Study

From a neural point of view, elements of context tend to influence
the processing of 1-s intervals, which increases the instability of
their mental representation (Murai & Yotsumoto, 2016). It is
therefore possible that, when certain durations are presented before
1-s intervals, this activates the neural circuits associated with either
the sub- or supra-second intervals, which could then lead to an
under- or over-estimation of the 1-s interval (Murai & Yotsumoto,
2016; Shi et al., 2013). In addition to these neurocognitive con-
siderations, the overview of the literature studying the production of
1-s intervals also supports an instability in their mental representa-
tion. Therefore, to assess the psychological second, a protocol
using only the production task that is entirely dedicated to the
manipulation of 1-s intervals was tested in the present study.

The general objective of this study was to test the reliability of
the psychological second, by measuring the precision and accuracy
of the mental representation of 1-s intervals. Given that the produc-
tion task solicits motor functions (Grondin et al., 1994; Thoenes &
Oberfeld, 2017), the tapping method used in this protocol may
influence production duration. As shown in Mioni et al. (2014), the
implementation method (i.e., number of keypresses) in time repro-
duction tasks can influence the accuracy and variability of results.
Therefore, in order to assess the effect of kinesthetic indices on
the produced intervals (Macar & Grondin, 1988), the present study
aimed to compare two pressing methods: continuous press versus
two intermittent presses. The time production methods reported in
the literature also differ on another factor, namely the structure. The
produced intervals can either be filled or empty, where a filled
interval is a time interval accompanied by a stimulus (i.e., an
auditory or visual stimulation), whereas an empty interval corre-
sponds to the absence of stimulus during the same time interval.
Examples of this include Mioni et al. (2013, 2016), where there is a
continuous stimulus, such as a grey circle and a smiley face, during
the interval produced by a participant. Such visual cues can generate
a filled-duration illusion, which is characterized by the impression
that the filled intervals pass more quickly (Wearden et al., 2007).
The absence of visual and auditory stimuli during the production

time, which is referred to as an empty interval condition, should
have an impact on production.

Method
Participants

Thirty-two students attending Université Laval (14 men and 18
women) with an average age of 22.60 years (SD = 2.75) were
recruited via electronic advertisements. Participants had neither
neurological nor psychological problems. The study was approved
by an independent local ethics committee (Comité d’éthique de la
recherche de I’Université Laval: No 2016-203/June 28, 2016).

Material

The experiment was carried out in a quiet room, using a computer
equipped with a 25-in Alienware screen with a resolution of 1,920 x
1,080 pixels and a refresh rate of 120 Hz. Responses were collected
using the Chronos module. The workflow was coordinated using
E-Prime 3.0. Participants were approximately 75 cm away from the
screen.

Procedure

A time production task was used. The experiment lasted approxi-
mately 20 min. The task required participants to produce 1-s
intervals, as accurately as possible, using a button on the Chronos
press-button module. Participants had to produce 30 1-s intervals
under each of the four different conditions. A break could be
taken between each production. A message was presented to
participants indicating the beginning of the 1-s interval production,
which disappeared during production. Explanations were given on
the screen before starting each of the four conditions.

The four conditions resulted from the combination of two types
of kinesthetic conditions (continuous press vs. intermittent presses)
and two types of auditory conditions (sound vs. no sound). (a) In
the continuous press with no sound condition (CP), participants
were asked to hold down the Chronos module key during produc-
tions and no sound was presented during the productions. (b) The
intermittent press with no sound condition (IP) involved one tap
on the Chronos module key to begin the production and one tap
to end it once the 1-s interval has been reached, and no sound was
presented during the productions. (c) In the continuous press with
sound condition (CP-S), a 1-kHz and 5-dB sound was presented
while the key was held. (d) In the intermittent press with sound
condition (IP-S), a sound was presented between the two presses
marking the beginning and end of the production.

The presentation of the four conditions was counterbalanced by
a Latin square, forming four groups. Each group was composed of
eight participants. The instructions for each of the conditions were
explained to participants before the experiment, in addition to
being presented on the screen before the beginning of each block
of trials. Subsequent explanations were given by the research
assistant as needed by the participant. In practice trials, participants
were asked to produce five empty 1-s intervals with CP and five
empty 1-s intervals with IP. Practice trials did not provide any
feedback on the accuracy of the productions and were made without
the presence of sound. Once the task was understood, the experi-
menter left the room.
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Results

Statistical analyses were performed using R Project (Version
4.1.1) and IBM SPSS Statistics (Version 26). A power analysis was
performed (o = .05), and the sample size obtained allows us to
detect an effect with power = .80 as a function of a large effect size
(Cohen, 1992). Produced intervals above or below three times a
participant’s SD in each condition were considered extreme and
were not retained in the following analyses. A total of 25 1-s
productions were removed. Descriptive data in each condition
are reported in Table 1. P, represents the mean of produced
durations for each participant, whereas CV represents the coefficient
of variation obtained by each participant within the 30 trials per
condition. Figure 1 shows the distribution of P, obtained by each
participant in each experimental condition. Furthermore, Figure 1
illustrates that, although participants appear on average relatively
precise in their productions of 1-s intervals, there was considerable
variability among participants within the same condition.

Two factors may influence accuracy and precision: pressing
continuously or not (kinesthetic factor) and hearing a sound or
not during the production (auditory factor). A 2 (kinesthetic factor:
CP vs. IP) X 2 (auditory factor: sound vs. no sound) repeated
measures analysis of variance (ANOVA) was carried out on each
dependent measure, that is, accuracy and precision. In both cases,
each of the assumptions required for the use of ANOVA was
respected. Post hoc analyses were performed using the Bonferroni
multiple comparison method.

Accuracy (Constant Error)

One of the measures relevant to the calculation of accuracy is
the constant error (CE), which is the deviation of the mean P, from
the target duration (7): CE = P, — T,. The more the CE deviates
from zero, the less accurate the P,. CE also informs whether the
intervals have been underreproduced (negative value) or overrepro-
duced (positive value).

The 2 X 2 repeated-measures ANOVA indicated that kinesthetic
effect, F(1, 31) = 7.25, p = .011, n2 = .008, and auditory effect,
F(, 31) = 29.29, p < .001, n2 = .021, were significant. The CE
deviated more from zero when participants had to press a key
continuously and when a sound was presented during production.

There was a significant interaction between the kinesthetic and
auditory factors, F(1, 31) = 8.78, p = .006, n2 = .005. Post hoc
analyses indicated that the IP condition led to a significantly lower
CE than the CP-S (p < .001), CP (p = .026), and IP-S (p < .001)

Table 1

Mean Produced Durations (P, in ms, With Minimum and Maximum
Productions), Mean Constant Error (CE), and Mean Coefficient of
Variation (CV) in Each Experimental Condition

Conditions N P, Min. Max. CE CV
No sound
Continuous press (CP) 32 870 431 1,459 —130 0.124
Intermittent press (IP) 32 986 568 1,366 —14  0.103
Sound
Continuous press (CP-S) 32 816 368 1,306 —184 0.111
Intermittent press (IP-S) 32 830 400 1,361 —170 0.098

conditions. Figure 2 illustrates these results. No significant differ-
ence was observed between CP-S, CP, and IP-S conditions (p >
.05). The continuous press, the presence of a sound and their
simultaneous involvement led to similar distributions of underesti-
mation (see Table 1 and Figure 1).

Precision (Coefficient of Variation)

One of the measures relevant to the calculation of precision is
the CV (see Brown, 1997, for instance). This index of variability
indicates the consistency of participants’ productions from trial to
trial. CV is calculated by dividing the standard deviation (SD) of a
participant by their P;: CV = SD/P,,.

The 2 X 2 repeated-measures ANOVA indicated that there was a
significant effect of kinesthetic factor, F(1, 31) = 7.712, p = .009,
n? = .03. The other main and interaction effects were not significant
(p > .05). The CVs were higher in the continuous than in the
intermittent press condition, and this finding does not depend on the
presence or absence of an additional sound during the production
(Figure 3).

Discussion

This study aimed to investigate the accuracy and precision of the
mental representation of a second. The effects of continuously
pressing a key or not during the interval (kinesthetic cues) and of
the presence or not of a sound during the production (auditory cues)
provided information about the instability of the accuracy and
precision of the mental representation of a 1-s interval. The large
interindividual differences (Figure 1) also revealed the variability of
the representation of a second.

Accuracy

In general, we observed a tendency to underestimate the 1-s
interval. The most accurate results were obtained in the intermittent
press condition with no sound (IP; P, = 984 ms). The general
underestimation is consistent with the trend observed in previous
studies (Mioni et al., 2013, 2016; Perbal et al., 2003). Considering
that subsecond intervals are processed in a different manner than
suprasecond intervals (Rammsayer & Troche, 2014), the general
tendency to underproduce 1-s intervals could be explained by a
preference to use the sensory/perceptual mechanism rather than
cognitively based one (Rammsayer & Lima, 1991). As suggested
by Rammsayer and Lima (1991), subsecond intervals are processed
rapidly and automatically by a so-called sensory-based mechanism,
whereas suprasecond intervals are processed more slowly and involve
the contribution of cognitive resources. Thus, the general under-
reproduction of the 1-s interval may express a larger contribution of
the sensory-based mechanism in the processing of 1-s intervals.

CE results indicated a significant effect of both the kinesthetic and
auditory factors. However, there was also a significant interaction
between these two factors. The produced 1-s intervals were signifi-
cantly more accurate when participants had to delimit the interval
with intermittent presses, without the presentation of a sound,
compared to all other conditions. Results indicated that, when no
sound was presented, produced 1-s intervals in the continuous
press condition were significantly shorter than those in the intermit-
tent presses condition. When a sound was presented, the tapping
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Figure 1

Split-by-Condition Boxplot Displaying Mean Produced Durations (ms) for Each Participant
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methods did not differ significantly. Thus, without the presence of a
sound, the continuous press provided additional sensory (kines-
thetic) information that could fill the interval and lead to the
impression that the targeted duration was reached earlier. Clearly,

Figure 2

kinesthetic factors had an impact on the representation of the
psychological second, and this is not without reminding the impor-
tance of the motor component in the time production task (Thoenes &
Oberfeld, 2017).

Mean Constant Error (CE) as a Function of Kinesthetic and Auditory Conditions

1000 - .
L
. L]
. L
L

500- W
— L
(]
£ . C . L M
= . 2 e . -
o o 3 .« .| Auditory Conditions
e . ~ L]
w . ] 5 C R O E3 No Sound

- L] A d "
& °© i S . . 2% E Sound
® . .
8 . . e P s o o Pe
O . . o = L
%, o e v . * . 503 O 4
E - . .o .
-500- = . . ve
. . . . : L ]
. o .

'
Continuous Press

Intermittent Press

Kinesthetic Conditions



182

Figure 3
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Mean Coefficient of Variation (CV) as a Function of Kinesthetic and Auditory Conditions

Auditory Conditions
E No Sound

E3 sound

0.3-
L] L]
S .
—— L]
= i .
.g 02 .
> . oI
b=~ .
3 . o g
g - ) .
.6 L] LJ - '.
E . . .
8 0’| o* o O
01- L® . :.1 .
L = ..g * o . - )
. oo ® . o
. .
L T O e
. . .

)
Continuous Press

ntermittent Press

Kinesthetic Conditions

In the intermittent presses condition, participants produced
shorter 1-s intervals with the presence of a sound, compared to
the condition where there was no sound. This significant underpro-
duction of 1-s intervals with sound is consistent with the report of
Wearden et al. (2007), where, compared to an empty interval, an
interval filled with the presence of a sound gives the impression
that the duration is longer. In terms of the internal clock, the
stimulation of the auditory modality seems to accelerate the pace
of the pulses emitted by the pacemaker (Penney et al., 2000).
According to this theory, this acceleration of the pacemaker causes
a certain number of pulses to be reached more quickly, which then
leads to the impression that the target value is reached earlier and,
therefore, could explain the underproduction in the condition where
there was sound.

Precision

CV results indicated that only the kinesthetic factor was signifi-
cant: The variability was higher in the continuous press condition,
regardless of whether a sound was presented.

The significant effect of the kinesthetic factor revealed notable
intraindividual variability, but descriptive data also indicated that
there was a large interindividual variability. Figure 1 illustrated the
large between-subject variability for P,. Several causes may explain
the interindividual variability observed in the representation of
the 1-s interval. One explanation relies on the possibility that the
production task is based on the functioning of an internal clock
(Grondin, 2010; Mioni et al., 2013, 2016). In this regard, results
from spontaneous motor tempo tasks (or free finger-tapping tasks)
are known to indicate the internal clock’s preferred pace and are
strongly linked to the productions of 1-s intervals: participants with

accelerated spontaneous motor tempo produced shorter durations
(Mioni et al., 2016; Perbal et al., 2003; Turgeon & Wing, 2012).

Instability of the Psychological Second

As shown by the significant effect of the kinesthetic and auditory
factors, several nontemporal variables influenced the accuracy
and precision of the 1-s interval. The impact of these factors
highlighted the instability of the representation of the 1-s interval
in terms of accuracy and precision.

As stated above, the Distinct Timing Hypothesis posits that the
positioning of the 1-s interval at the limit between the sub- and
supra-second mechanisms may account for the instability of this
specific interval. This hypothesis positing an involvement of both
of these neural mechanisms in the processing of perisecond intervals
is supported in the neuroscientific literature (Shi et al., 2013; Wiener
et al., 2010). In other words, there seem to be two routes for
nontemporal factors to affect an interval in this range of duration.
Our data did not indicate though whether the kinesthetic or auditory
conditions affected the sub- or supra-second circuitry, but did
indicate that both contributed to significant variability in the esti-
mation of 1 s.

Summary and Conclusion

The objective of this exploratory study was to test with a time
production task the impact of two nontemporal factors on the
representation of a 1-s interval. The kinesthetic factor, manipulated
through continuous versus intermittent keypresses, had a significant
effect on both accuracy and precision. The auditory factor, manipu-
lated through the presentation of sound or not during the production
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task (filled vs. empty intervals), had a significant effect limited to
accuracy (i.e., staying close or not to the 1-s target). The effect
of filled versus empty intervals could be linked to the acceleration of
the emission of pulses by the pacemaker caused by the presence
of the additional auditory stimulation, whereas the effect of the
kinesthetic factor could be linked to additional sensory information
(muscular cues) or to the motor components of the task.

Résumé

Plusieurs études comportant la production d’intervalles d’une se-
conde (1 sec) rapportent une certaine instabilit¢ des résultats. Cela
laisse croire qu’il n’y a pas de représentation claire de la durée de 1 sec
dans la mémoire a long terme. Cette instabilité peut étre expliquée en
partie par les exigences méthodologiques particulieres des études
comportant des taches de production d’intervalles de 1 sec. Typi-
quement, les participants ont pour tiche de produire des intervalles de
1 seconde, soit au moyen de deux tapotements de doigts (un au début,
I’autre a la fin de I’intervalle), soit en maintenant une touche enfoncée
pendant une seconde. Le but de la présente étude était de déterminer
I’effet de deux principaux facteurs sur la production d’intervalles de 1
sec, a savoir 'effet d’indices kinesthésiques (appui continu c. deux
appuis intermittents) et ’effet d’indices auditifs (son ou absence de
son) pendant la production de chaque intervalle. Les participants ont
produit 30 intervalles de 1 seconde, selon quatre conditions. Les
résultats ont révélé des effets significatifs a la fois pour les facteurs
kinesthésiques et les facteurs auditifs sur la production des intervalles.
Les effets des facteurs kinesthésiques concernaient a la fois 1’exacti-
tude (rester proche de la cible de 1 sec) et la précision (réduire au
minimum la variabilité inter-essais), et les effets des facteurs auditifs
se limitaient a I’exactitude. Cette étude souligne que I’expression de
ce qui est probablement une représentation de la seconde psycholo-
gique dans la mémoire a long terme est sujette a de nombreuses
distorsions. Sont explorées les explications de cette instabilité¢ de la
seconde psychologique, y compris I'implication simultanée de cir-
cuits liés aux intervalles inférieurs a 1 sec (< 1 sec) et supérieurs a 1
sec (> 1 sec) et a des différences individuelles dans I’horloge interne.

Mots-clés : intervalle d’une seconde, représentation temporelle,
production temporelle
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