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Abstract 

How do people mentally replay real-life events, and what shapes the time it takes to 

remember them? In this study, we investigated the temporal compression of memories by 

examining how long it takes participants to recall everyday events they recorded using 

wearable cameras. While remembering duration increased with the actual length of events, 

this relationship was nonlinear: recall duration rose steeply for events lasting up to ~10 min, 

then plateaued, suggesting scale-invariant retrieval beyond this threshold. Crucially, various 

event characteristics also influenced remembering duration, with events that were more 

unusual, unpredictable, emotionally positive, socially engaging, or marked by greater change 

showing less temporal compression. These effects were not explained by retrieval difficulty, 

but rather reflected the richness of memory representations, including greater detail and 

stronger sense of reliving. Together, these findings suggest that memory compression depends 

not only on the event’s actual duration, but also on how it was subjectively experienced and 

structured in memory. By linking event features to the tempo of recall, this study offers novel 

insight into the dynamics of episodic memory and the mechanisms that shape how we 

mentally replay real-life experiences. 

Keywords: autobiographical memory; temporal compression; wearable camera; time; duration 

judgments     
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Memory in Motion: How Real-Life Event Features Influence the Tempo of Episodic 

Recall 

Why does it take less time to remember an event than to experience it? This question 

highlights a fundamental property of our memories—that they compress the unfolding of 

events—yet it has received surprisingly little empirical attention. Indeed, most studies on 

human memory have relied on discrete, static stimuli (e.g., words or pictures). While these 

controlled paradigms enable precise manipulation of experimental variables, they fall short of 

capturing the richness and temporal dynamics of real-world experiences. Consequently, 

findings from traditional laboratory studies may not fully generalize to the complexities of 

everyday memory (Pooja et al., 2024). In response, memory research has increasingly adopted 

naturalistic approaches. Among these, studies using wearable cameras have gained traction, 

offering a way to enhance ecological validity while providing objective records of events 

(Bainbridge & Baker, 2022; Chow & Rissman, 2017; Finley & Brewer, 2024; Fu et al., 2020; 

Nielson et al., 2015; Rissman et al., 2016; Sreekumar et al., 2018). Building on this approach, 

the present study aims to investigate how the time it takes to recall an event relates not only to 

its actual duration, but also to key characteristics of the event itself. In doing so, we aim to 

better understand the temporal structure of memories for real-life events and the features that 

influence how we compress our past experiences. 

To investigate how the continuous stream of real-world experiences is represented in 

memory, previous research has examined the duration and content of event recall, comparing 

them to objective measures of the original experiences (for a review, see D’Argembeau et al., 

2022). In one line of work, participants visited various locations across a university campus 

and performed specific actions at each site (e.g., purchasing a drink at the cafeteria) while 

wearing a camera that recorded their experience from a first-person perspective. Later, they 

were asked to mentally ‘relive’ each event in as much detail as possible, and the time they 

took to do so was compared to the actual duration of the original events. It was found that, on 
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average, events were remembered approximately eight times faster than they were 

experienced (Jeunehomme & D’Argembeau, 2019). This phenomenon—where remembering 

an event takes less time than its actual duration—has been referred to as temporal 

compression in episodic memory (Jeunehomme & D’Argembeau, 2019). Importantly, this 

compression was not uniform: some events were recalled with finer temporal resolution than 

others (see also, Bonasia et al., 2016; Folville et al., 2020; Jeunehomme & D’Argembeau, 

2020).  

Although these studies provided the first empirical evidence for temporal compression 

in memory, they are limited by the brevity and mundane nature of the events examined. As 

such, the influence of event characteristics on recall duration remains largely unexplored. One 

key feature that likely plays an important role is the duration of the event itself. Although this 

variable was not directly examined in the original study, our reanalysis of data from 

Jeunehomme and D’Argembeau (2019) revealed a significant positive relationship between 

event duration and recall duration1. However, the events in that dataset were relatively short—

ranging from 18 to 800 seconds, with a median of 177 seconds—leaving open the question of 

how recall duration scales for longer, more complex experiences lasting more than a dozen 

minutes. Intuitively, one might expect that the increase in recall time with event duration 

would not necessarily be linear. Supporting this view, recent results suggest that the rate of 

increase in recall duration becomes less pronounced for longer events (Leroy et al., 2024). 

However, that study used simple video stimuli with minimal temporal variation, ranging from 

3 to 15 seconds. To provide a more comprehensive understanding of how events are 

 
1 We fitted a linear mixed-effects model predicting remembering duration (in seconds) from event duration (in 

minutes), including a by-participant random intercept and random slope, using the lme4 package in R (Bates et 

al., 2015). The model showed that event duration was a significant predictor of remembering duration, b = 3.74, 

SE = 0.55, t = 6.81, p < .001. The parameter estimate indicated that for each additional minute in the actual 

duration of the event, the remembered duration increased by 3.74 s. 
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temporally compressed in memory, the present study investigates how recall duration evolves 

for richer, more varied events of extended length—events lasting up to an hour. 

Beyond the event’s duration, other characteristics likely influence the degree of 

temporal compression in memory. A key factor is the presence of perceptual or conceptual 

shifts within an event, which can enhance memory by segmenting the continuous flow of 

experience into meaningful units (Clewett & Davachi, 2017; Zacks, 2020). Accordingly, 

events characterized by more changes tend to be less temporally compressed in memory 

(Faber & Gennari, 2015; Jeunehomme & D’Argembeau, 2020). 

Although not directly concerned with temporal compression, other research indicates 

that various event features modulate the vividness and level of detail of memories (Morales-

Calva & Leal, 2025). In particular, memories are generally stronger for events that are 

unusual (Finley & Brewer, 2024; Thompson et al., 1996; Thomsen et al., 2015), unpredictable 

(Bein et al., 2021; Loock et al., 2025), or that occur in unfamiliar places or involve new 

people (Bainbridge & Baker, 2022). Emotional salience is another well-established factor: 

autobiographical memories tend to be more detailed when events are positively charged 

(Brewer, 1988; D’Argembeau et al., 2003; Thompson et al., 1996). More broadly, events that 

are personally important or goal-relevant are more likely to be retained (Conway, 2005), and 

repeated rehearsal further enhances retention (Thompson et al., 1996; Thomsen et al., 2015). 

Overall, characteristics known to enhance memory vividness—such as novelty, emotional 

significance, or personal relevance—may also influence temporal compression in episodic 

memory, given that vivid and detailed memories are typically associated with reduced 

temporal compression (Folville et al., 2020). However, this possibility has not been directly 

tested. 

Another open question concerns the extent to which memory compression influences 

the perceived duration of past events. Research on retrospective timing indicates that duration 
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estimates are shaped not only by an event's actual duration but also by memory-related 

factors, particularly the amount of information retained per unit of time (Block et al., 2010; 

Ornstein, 1969; Faber & Gennari, 2015). However, most of this research has relied on simple 

laboratory stimuli and relatively brief time intervals (Block et al., 2010). Only a few studies 

have examined retrospective duration judgments in the context of more naturalistic events 

(Balcı et al., 2023; Tobin et al., 2010; Yarmey, 2000), and to our knowledge, no research has 

directly tested whether perceived duration for real-life experiences is systematically related to 

the degree of temporal compression in memory. 

In summary, although temporal compression is a fundamental property of memory for 

real-life events, little is known about how specific event characteristics influence the time it 

takes to recall past experiences. In the present study, we used wearable camera technology to 

examine how features such as event duration, familiarity, importance, emotionality, change, 

and rehearsal shape recall duration. Participants recorded a series of events from their daily 

life during three consecutive days. On returning to the lab, they were asked to mentally replay 

each event, which was cued by pictures representing the beginning and end of the event, 

extracted from the video recording. The time taken to silently recall each event was measured, 

and participants then rated the characteristics of their memories and verbally described 

remembered content. Finally, they rated the characteristics of all events. Our primary goal was 

to investigate how recall duration varies with event duration and to identify which additional 

event characteristics contribute to this variation. The subjective and objective characteristics 

of memories were also assessed to examine to what extent they predict recall duration. In 

addition, we examined whether retrospective duration estimates are influenced by the time 

taken to recall an event, beyond its actual duration. 
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Method 

Participants  

Participants were 40 adults (32 females and 8 males) aged between 18 and 33 years (M 

= 20, SD = 3), who were recruited through a subject pool and word-of-mouth. This sample 

size was determined based on a power analysis for linear mixed-effects models using SIMR 

(Green & MacLeod, 2016). We used data from Jeunehomme and D’Argembeau (2019) as a 

starting point to provide us with parameter estimates for fixed and random effects. We fitted a 

model predicting remembering duration (in seconds) from event duration (in minutes), 

including a by-participant random intercept and random slope, using the lme4 package in R 

(Bates et al., 2015). The model yielded an estimated effect size of 3.74 for the fixed effect of 

event duration (indicating an increase in remembering duration of 3.74 s for every one-unit 

increase in the predictor, i.e. per minute of the actual event duration). Then, we calculated 

power curves for the smallest effect size of interest b = 2 (indicating an increase in 

remembering duration of 2 s for every one-unit increase in the predictor), which indicated that 

a sample of 40 participants (with 9 events per participants) provided over 95% statistical 

power to detect this effect size. Note that this was only an approximation, as data were 

analyzed using generalized additive mixed models to allow for nonlinear relationships 

between remembering duration and predictors (see below).  

Eligibility criteria included not taking medications that could affect attentional 

capacities and the absence of psychological, psychiatric, or neurological disorders. All 

participants were fluent in French. One participant was excluded and replaced by another due 

to signs of inattention during the task. All participants provided written informed consent. The 

study was approved by Ethics Committee of the Faculty of Psychology of the University of 

Liège (ref.2324-026).  
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Materials and procedure 

Participants first used a wearable camera to record three events per day over three 

consecutive days, resulting in a total of nine recorded events. Detailed instructions on camera 

use and event selection were provided during an initial introductory session. Five days after 

this session (i.e., two days after the event recording was over), participants completed an 

unexpected memory task in which they mentally replayed each of the nine recorded events 

and then verbally described the content of their memories. Following this, they rated the nine 

events on dimensions such as usualness, familiarity, and valence. Both the memory and rating 

tasks were administered using the Gorilla Experiment Builder (Anwyl-Irvine et al., 2020). 

The different phases of the experiment (instruction session, event recording, and memory test) 

were scheduled on specific days over a one-week period (see Figure 1A).    

Wearable camera 

The BOBLOV 007 Mini camera is a compact, wearable device designed for 

continuous video and audio recording. The camera records video in Full HD 1080p resolution 

(1920 x 1080 pixels) with a 90-degree field of view, providing clear and wide-angle images. 

Recorded videos are stored in AVI format on a 64 GB microSD card. The battery, which can 

be recharged using a standard USB cable, provides 90 minutes of continuous recording. For 

data security and participant anonymity, all files were transferred from the memory card to a 

secure hard drive and deleted from the memory card after each use to prevent any data 

overlap between participants. The BOBLOV 007 camera was chosen for its portability (i.e., 

first-person filming), ease of use, adequate video quality, and affordable cost.   

Recording of events 

On the Thursday of their testing week, participants attended a group introductory 

session (with 3 to 5 participants per group), during which a researcher explained the study 
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procedure. Participants were instructed to wear the camera during three distinct daily-life 

events over three consecutive days: Friday, Saturday, and Sunday (see Figure 1A). Including 

the weekend in the recording period was intended to capture a broader variety of activities, 

including non-academic contexts. Participants were asked to select events that varied in 

content (to avoid recording the same type of event twice), familiarity (events that are more or 

less common in their daily life), valence (positive, neutral or negative), social context (alone 

or with others), and significance (more or less important events). It was also specified that the 

duration of events should be between a few minutes and up to one hour (to prevent the camera 

battery from running flat). Participants were instructed to turn on the camera at the beginning 

of the event, to let the camera record the event continuously, and to turn off the camera as 

soon as the event was over. To ensure an optimal perspective, participants were asked to 

position the camera at the center of their chest. They were asked to behave as naturally as 

possible during the recording. Participants were required to record three events per day (nine 

in total); if a recording was missed, participants were instructed to compensate by recording 

an additional event the following day (e.g., if only two events were recorded on Friday, four 

should be recorded on Saturday).  

We followed the ethical guidelines proposed by Kelly et al. (2013) for the use of 

wearable cameras in research. Participants were free to choose which events they were 

comfortable recording and could switch off the camera at any time. If they wished a recorded 

event not to be seen by the researcher, they could flag this event (with day and time) to be 

deleted before the researcher could view it (in this case, participants were instructed to record 

an additional event for a total of 9 usable events). Additionally, participants were instructed 

not to activate the camera in places where people might expect privacy and to obtain 

permission from all people present when recording in private areas. 
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After receiving the event recording instructions, participants were shown how to 

operate the camera, and a practice session was held to ensure that they could turn the camera 

on and off by themselves. Participants were asked to recharge the camera each evening but 

not to view or download their recordings (they were informed that viewing their own 

recordings would result in exclusion from the study). At the end of the session, each 

participant received an instruction manual and the researcher’s contact details in case of 

further questions. Importantly, participants were not informed that their memory for the 

recorded events would be tested. Instead, they were told that the study aimed to pre-test the 

effectiveness of the Boblov 007 camera for capturing everyday events in the life of university 

students. The detailed instructions are available in OSF at https://osf.io/gc7yh/. 

Memory and event assessment tasks 

Selection of retrieval cues. On the Monday following the acquisition period, participants 

returned the camera to the lab. The researcher briefly examined each recorded event and, 

using VLC Media Player, extracted two images per video: one representing the beginning and 

the other the end of the event. These images served as retrieval cues for each specific event. 

Timestamps were removed from the images to avoid providing participants with temporal 

information about the events (see Figure 1C for an example of cues).  

Memory task. Each trial began with the presentation of visual retrieval cues corresponding to 

one of the recorded events (see Figure 1B). Participants were asked to identify the event and 

to mentally replay it in as much detail as possible, from the moment they turned on the 

camera to the moment they turned it off, as if they were reliving the event again in their 

minds. They were instructed to press the spacebar to indicate the start and the end of their 

mental replay, allowing us to measure the time needed to remember the event (Jeunehomme 

& D’Argembeau, 2019).  Following the mental replay, participants rated their memory on 

visual analogue scales (VAS, ranging from 0 to 100) assessing the level of detail of the 

https://osf.io/gc7yh/
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memory (from not at all detailed to very detailed), the sense of reliving the event (from not at 

all to completely), and the difficulty of remembering the unfolding of the event (from not at 

all to very difficult). They were then asked to estimate the original duration of the event (in 

minutes). Finally, participants gave a verbal description of everything that came to mind 

during their mental replay. Once the verbal report was complete, the next trial began. The cues 

corresponding to each event were presented in random order. Exact instructions for the 

memory task are available in OSF at https://osf.io/gc7yh/.    

Event assessment task. After completing the memory task, participants rated each event on 

several dimensions (see Table 1), including usualness, importance, familiarity of the 

environment, familiarity with people, familiarity of the activity, goal relevance, emotional 

valence, emotional intensity, unpredictability, and rehearsal. These dimensions were selected 

based on prior research showing their influence on autobiographical memory recall 

(Bainbridge & Baker, 2022; Thomsen et al., 2015). Participants also assessed the degree of 

change that occurred during the unfolding of each event. In addition, for exploratory 

purposes, we included a measure of situational characteristics using “the situational eight 

DIAMONDS” framework (Rauthmann et al., 2014), which assesses eight dimensions of 

experience: duty, intellect, adversity, mating, positivity, negativity, deception, and sociality.  

Due to time constraints, we used one of the ultra-brief validated versions, the S8-II scale 

(Rauthmann & Sherman, 2016), which includes one item per dimension and has been 

recommended for its construct and nomological validity. All ratings were collected on VAS 

ranging from 0 to 100.  

  

https://osf.io/gc7yh/
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Figure 1  

Overview of the experimental procedure and memory task   

 

Note. A. Illustration of the experiment timeline. B. Illustration of a trial of the memory task. 

Participants were first shown two visual cues representing the beginning and the end of a 

recorded event. Once the event was identified, they mentally replayed its unfolding in as 

much detail as possible, pressing the spacebar to mark the start and end of their mental replay. 

They then rated their memory using VAS assessing the level of detail, sense of reliving, and 

difficulty of recall, and provided an estimate of the event's original duration. Finally, they 

verbally described everything that came to mind during the mental replay. C. Example of 

retrieval cues for the event “cooking pancakes.” The left image marks the onset of the event, 

showing ingredients arranged on a kitchen worktop. The right image marks the end of the 

event, showing the prepared pancakes ready to be eaten. 

 

Scoring of episodic and semantic details in memory descriptions  

Verbal descriptions of memories were analyzed to estimate the amount of episodic and 

semantic information they contained. A widely used scoring system for this purpose, proposed 

by Levine et al. (2002), distinguishes between internal and external details. Internal details 
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refer to episodic elements specific to the remembered event—such as time, place, people, 

objects, actions, perceptual details, and thoughts—while external details include semantic or 

factual information, repetitions, and references to other events. In the present study, we used 

an automated scoring method developed by Van Genugten and Schacter (2024), which uses 

natural language processing to estimate the amount of internal and external content in each 

sentence of a narrative. This method has been shown to produce estimates that strongly 

correlate with human-coded assessments.  
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Table 1  

Event characteristics and rating items  

Event characteristic  Item 

Usualness  To what extent is this event usual or unusual 

for you? (Very unusual – very usual)  

 

Personal importance  

 

 

How important is this event for you? (not 

important at all – extremely important)  

 

Familiarity with the environment 

 

  

 

How familiar are you with the environment 

of the event? (not familiar at all – very 

familiar)  

 

Familiarity with the people/objects involved  

 

How familiar are you with the 

people/objects involved in the event? (not 

familiar at all – very familiar)  

 

Familiarity with the activity 

 

How familiar are you with the activity of the 

event? (not familiar at all – very familiar)  

 

Goal-related 

 

How does this event relate to your personal 

goals (something you want to achieve or 

accomplish)? (not at all – completely) 

 

Valence  

 

How negative/unpleasant or 

positive/pleasant is this event? (very 

negative – very positive)  

 

Arousal  

 

How emotionally intense is this event? (not 

intense at all – very intense)  

 

Unpredictability 

 

Was this event planned (you knew it would 

unfold this way) or completely unexpected? 

(completely planned – completely 

unexpected)  

 

Rehearsal  

 

 

Sharing  

 

Have you thought about this event since you 

experienced it? (not at all – frequently)  

 

Have you talked about this event since you 

experienced it? (not at all – frequently)  

 

 

Change  To what extent does the course of this event 

involve changes (e.g., changes of location, 

objects/people involved, actions/activities, 

etc.)? (not at all – a lot)  

Note. The original items were in French, and the table shows their English translation.  
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Data cleaning and statistical analyses  

Trials with remembering durations exceeding three standard deviations from the mean 

(mean = 46 seconds, SD = 47) were excluded, resulting in the removal of 11 trials with 

durations longer than 187 seconds. In addition, one participant recorded only seven events 

instead of nine. As a result, the final dataset included 347 trials (except for the analyses of 

change rating, which were not recorded for 2 participants) from the 40 participants. 

Data were analyzed with mixed-effects models to account for the dependency between 

observations (events nested within participants). In addition, Generalized Additive Mixed 

Models (GAMMs) were used to capture potential non-linear relationships between 

remembering duration and the predictors of interest. GAMMs are highly flexible, allowing for 

the modeling of non-linear effects through smooth functions such as splines (Pedersen et al., 

2019). These models are particularly well suited for situations where the functional form of 

the relationship between variables is unknown, as they do not require a priori specification of 

this form. To prevent overfitting and the generation of overly complex curves, a ‘wiggliness’ 

penalty is applied during model fitting. A key concept in interpreting GAMMs is the Effective 

Degrees of Freedoms (EDF), which quantifies the degree of non-linearity of a smooth term. 

An EDF close to 1 indicates an approximately linear relationship, whereas higher EDF values 

reflect increasing non-linearity in the modeled effect.  

All analyses were conducted using the mgcv package in R (Wood, 2023). Partial effect 

plots were generated using the gratia package (Simpson, 2024) and show the component 

contributions, on the link scale, of each model term to the linear predictor. The y axis on these 

plots is centered around 0 because the smooths have a sum-to-zero identifiability constraint 

applied to them (Simpson, 2024). In all models, the maximal random effects structure 

justified by the design was specified, including a by-participant random intercept and a by-

participant random slope (Barr et al., 2013). Model diagnostics were conducted using the 
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gam.check() function, which provides residual plots to assess the adequacy of model fit. All 

data and analysis code are available in OSF at https://osf.io/gc7yh/.  

  

https://osf.io/gc7yh/
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Results 

The recorded events lasted between 30 s and 70 min, with a mean duration of 17 min 

(SD = 13). The average remembering duration was 40 s (SD = 28 s), with recall times ranging 

from 3 to 158 s. On average, events were replayed approximately 25 times faster than their 

original duration. 

Remembering duration as a function of event duration  

One of our main interests was to examine the relationship between event duration and 

remembering duration. The distribution of remembering duration was right-skewed, so we 

first applied a log-transformation for use in the statistical analyses2. We fitted a GAMM with 

log-transformed remembering duration (in seconds) as the outcome variable and event 

duration (in minutes) as the predictor. As expected, the effect of event duration was 

significant, indicating that longer events were associated with longer remembering durations 

(EDF = 5.77, F = 5.42, p < .001). The effective degrees of freedom (EDF) of 5.77 indicated a 

non-linear relationship between event duration and remembering duration. As shown in 

Figure 2, there was a steep increase in remembering duration as a function of event duration 

for events lasting up to 10 min, after which the time taken to recall events remained more 

stable (note that the estimated effect was less precise for events lasting longer than 50 min due 

to the lower number of data points; see the rug plot on Figure 2).  

In the GAMM described above, we did not center the predictor to allow visualizing 

the effect of event duration on a meaningful scale (i.e., with zero as a meaningful reference 

point) but it should be noted that the interpretation of the effect is tricky because it conflates 

two sources of variance: between- and within-subject variability (Hoffman, 2019). Therefore, 

to disentangle these two sources of variability, we fitted another model that included both the 

 
2 We verified that the shape of the relationship between event duration and remembering duration was similar 

when using untransformed data, which confirmed the robustness of the pattern.  
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group-mean (person-mean) centered event duration (to isolate within-participant variability) 

and the centered between-participant effect of average event duration (to isolate between-

participant variability). This showed that within-participant variability in event duration 

significantly predicted remembering duration (EDF = 2.49, F = 4.86, p = 0.0021), whereas 

between-participant variability did not (EDF= 1, F = 0.18, p = 0.67). Therefore, the effect of 

event duration on remembering duration was primarily driven by differences between the 

recorded events, rather than by between-participant differences in the average duration of 

events.  
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Figure 2 

Relationship between remembering duration (log-transformed) and event duration 

 

 

Note. Partial effect plot of event duration on remembering duration, estimated from a 

Generalized Additive Mixed Model (GAMM). The black line represents the estimated effect, 

and the error bar (shown in grey) represents the 95% confidence interval. The rug plot on the 

x-axis indicates the density of recorded events as a function of event duration.   

 

Effects of event characteristics on remembering duration    

Our next goal was to investigate which features of events predicted remembering 

duration, beyond the actual event duration. We fitted separate GAMMs for each dimension of 

interest, with remembering duration as the outcome variable, the rated feature as predictor, 

and event duration as covariate. This allowed us to assess the contribution of each feature to 

remembering duration, independently of the actual event duration. In each model, the two 

continuous predictors were group-mean centered to isolate within-participant variability, that 

is, differences across events.  
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The models revealed that familiarity with the environment and activity, usualness, 

level of change, unpredictability, valence, and rehearsal significantly predicted remembering 

duration (see Table 2 and Figure 3). Specifically, after taking into account the duration of the 

event itself, remembering duration was longer for events involving unfamiliar environments 

and activities, events involving more change, unusual and unpredictable events, positive 

events, and events that had been rehearsed. The relationship between remembering time and 

these dimensions was linear, except for rehearsal (EDF = 2.03). By contrast, familiarity with 

objects, arousal, goal-relatedness, sharing, and personal importance were not significant 

predictors of remembering duration. In all models, event duration remained a significant 

predictor of remembering duration.   
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Table 2 

Results of Generalized Additive Models (GAMs): Relationship between event characteristics 

and remembering duration 

Characteristic EDF F p 

Familiarity with 

environment 

 

1 8.28 .004 

Familiarity with 

objects 

 

1 0.08 .774 

Familiarity with 

activity 

 

1 9.04 .003 

Usualness 

 

1 12.29 < .001 

Change level 

 

1 16.34 < .001 

Unpredictability 

 

1 8.17 .005 

Valence 

 

1 4.03 .045 

Arousal 

 

1 1.47 .226 

Goal-related 

 

1 2.48 .117 

Rehearsal 

 

2.03 5.51 .003 

Sharing 

 

1 1.52 .218 

Personal importance 1 1.06 .305 

Note. An EDF (estimate degrees of freedoms) close to 1 indicates an approximately linear 

relationship, while higher EDF values reflect increasing non-linearity. 
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Figure 3  

Relationship between event features and remembering duration  
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Note. The plots display the partial effects of each predictor on remembering duration, after 

taking into account the duration of the event. The rug plots on the x-axis indicate the density 

of recorded events as a function of event duration. * Indicates a statistically significant 

relationship (p < .05). 
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For exploratory purposes, we also investigated whether the situational characteristics 

of the DIAMONDS framework (Rauthmann et al., 2014) predicted the time taken to recall 

events. We fitted separate models with duty, intellect, positivity, negativity and sociality as 

predictors, remembering duration as outcome, and event duration as covariate. Due to low 

response variability (over 80 % of responses at 0 on the VAS scale), the dimensions adversity, 

mating, and deception were excluded from the analyses. The results revealed that events 

involving social interactions were associated with longer remembering durations (see Table 3 

and Figure 4). Conversely, events characterized by task-related duties led to shorter 

remembering durations. Positivity, negativity, and intellect were not significant predictors of 

remembering duration. In all models, event duration remained a significant predictor of 

remembering duration. 

 

Table 3 

Results of Generalized Additive Models (GAMs): Relationship between event situation 

characteristic and remembering duration 

Situation dimensions EDF F p 

Duty 

 

1 6.72 .01 

Intellect 

 

1 0.54 .462 

Positivity 

 

1.11 2.69 .075 

Negativity 

 

1 0.031 .861 

Sociality  

 

1 23.27 < .001 

Note. An EDF (estimate degrees of freedoms) value close to 1 indicates an approximately 

linear relationship, while higher EDF values reflect increasing non-linearity. 
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Figure 4  

Relationship between event situation characteristics and remembering duration  

 

 

Note. The plots display the partial effect of each predictor on remembering duration, after 

taking into account the duration of the event. The rug plots on the x-axis indicate the density 

of recorded events as a function of event duration. * Indicates a statistically significant 

relationship (p < .05). 

 

Subjective and objective characteristics of memories 

We next examined the extent to which remembering duration was associated with 

memory characteristics. We first focused on participants' subjective ratings of their memories 

(i.e., ratings of difficulty, level of detail, and sense of reliving). We then analyzed objective 
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indicators of memory content derived from verbal descriptions, including number of words as 

well as counts of internal and external details. 

For each subjective memory characteristic, we fitted a GAMM with remembering 

duration as the outcome variable, the memory rating as predictor of interest, and event 

duration as covariate. The results indicated that ratings of detail and reliving significant 

predicted remembering duration, whereas ratings of difficulty did not (see Table 4 and Figure 

5). In all three models, event duration remained a significant predictor of remembering 

duration. 

 

 Table 4 

Results of Generalized Additive Models (GAMs): Relationship between memory 

characteristics and remembering duration 

Memory 

characteristics 

EDF F p 

Subjective 

characteristics  

   

Difficulty 

 

1.27 3.11 .095 

Reliving 

 

1 4.94 .027 

Level of detail  

 

1 15.23 < .001 

Objective 

characteristics 

   

Number of words  

 

3.96 25.48 < .001 

Word count for  

internal details  

 

3.30 14.60 < .001 

Word count for 

external details  

1.49 9.03 < .001 

Note. EDF (estimate degrees of freedoms) value close to 1 indicates an approximately linear 

relationship, while higher EDF values reflect increasing non-linearity. 
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Figure 5  

Relationship between subjective memory characteristics and remembering duration  

 

 

Note. The plots display the partial effect of each predictor on remembering duration, after 

taking into account the duration of the event. The rug plots on the x-axis indicate the density 

of recorded events as a function of event duration * Indicates a statistically significant 

relationship (p < .05).  

 

We then used participants’ verbal descriptions to derive objective estimates of the level 

of detail in memory representations: the length of the verbal report (total word count) and the 

amount of internal and external details contained in each memory (see Method). Trials with a 

word count exceeding three standard deviations from the mean (mean = 194 words, SD = 

187) were excluded, resulting in the removal of four trials with more than 755 words. On 

average, memories contained 131 internal words (SD = 102) and 49 external words (SD = 

41).  
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In a first model, total word count was used as a predictor, event duration as a 

covariate, and remembering duration as the dependent variable. Word count significantly 

predicted remembering duration (see Table 4 and Figure 6), while the effect of event duration 

was no longer statistically significant (EDF = 1.65, F = 2.87, p = 0.055). In a second model, 

the number of internal and external words were included as predictors, with event duration 

again entered as a covariate. The number of internal and external words were both significant 

predictors of remembering duration (see Table 4 and Figure 6), whereas the effect event 

duration was no longer significant (EDF = 1.55, F = 2.12, p = 0.096).  

 

Figure 6  

Relationship between objective memory characteristics and remembering duration  

 

 

Note. The plots display the partial effect of each predictor on remembering duration, after 

taking into account the duration of the event. The rug plots on the x-axis indicate the density 

of recorded events as a function of event duration * Indicates a statistically significant 

relationship (p < .05).  
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Retrospective duration estimates  

Finally, we analyzed participants' duration estimates for the recorded events. 

Specifically, we assessed whether remembering duration predicted duration estimates beyond 

the actual duration of the events. Because the distribution of estimated durations was right-

skewed, a log transformation was applied. We then fitted a model with remembering duration 

as the predictor of interest, event duration as a covariate, and estimated duration (log-

transformed) as the outcome variable. The results showed that both event duration (EDF = 

4.67, F = 85.01, p < .001) and remembering duration (EDF = 1, F = 26.01, p < .001) 

significant predicted duration estimates (see Figure 7).  
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Figure 7  

Retrospective duration estimates as a function of event duration and remembering duration   

 

 

Note. The plots display the partial effect of each predictor on remembering duration. The rug 

plots on the x-axis indicate the density of recorded events as a function of event duration. * 

Indicates a statistically significant relationship (p < .05). 
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Discussion  

The continuous flow of information that constitutes real-world experiences is 

compressed in memory representations, such that the time it takes to remember an event is 

typically shorter than the event’s actual duration. Emerging research suggests that the rate of 

this temporal compression is not constant but varies across events. However, prior research 

has primarily examined brief, mundane events, leaving the influence of event characteristics 

on memory compression largely unexplored. In the present study, we addressed this gap by 

using wearable camera technology to investigate how specific features of everyday events 

shape memory representations of their temporal unfolding.   

Before discussing the influence of specific event features, it is important to clarify 

what the remembering duration measure captures. In this study, we treated remembering 

duration—controlling for the actual length of the event—as an indicator of memory 

compression. An alternative interpretation is that it reflects memory accessibility, or the ease 

with which information is retrieved. However, our findings do not support this view. 

Remembering duration was predicted by both objective measures of memory detail (number 

of words, internal and external details) and subjective ratings of memory richness and sense of 

reliving, but not by ratings of retrieval difficulty. If remembering duration primarily reflected 

difficulty accessing information in memory, we would expect a positive relationship between 

subjective difficulty ratings and remembering duration. Instead, if anything, there was a non-

significant trend in the opposite direction (see Figure 5). Taken together, these results suggest 

that remembering duration reflects how richly the temporal unfolding of an event is 

represented during mental replay, rather than retrieval effort per se.  

One of the primary aims of the present study was to examine how the actual duration 

of an event influences the time it takes to recall it. Consistent with Jeunehomme and 
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D’Argembeau (2019), we found that remembering duration increased with the event’s original 

length. Importantly, however, this relationship was non-linear: remembering duration 

increased steeply with event duration for events lasting up to approximately 10 min, after 

which it plateaued. This suggests a stabilization in the time needed to mentally replay longer 

events. In other words, events lasting more than 10 min tend to be increasingly compressed in 

memory—the discrepancy between their actual duration and the time taken to recall them 

grows as event length increases. This non-linear pattern may reflect the adaptive nature of 

memory compression mechanisms (Arnold et al., 2016): if remembering duration scaled 

linearly with event duration, recalling long episodes would become increasingly time—and 

resource—intensive, potentially reducing the efficiency of memory representations.  

The observed plateau in remembering duration for longer events parallels the scale 

invariance reported in autobiographical memory retrieval (Maylor et al., 2001; Moreton & 

Ward, 2010). Maylor et al. (2001) found that the rate at which people retrieved 

autobiographical memories remained stable across time scales: whether recalling events from 

the previous day, week, or year, the number of memories produced per unit of time was 

similar. This invariance may reflect pragmatic constraints, with individuals adjusting the type 

and specificity of information retrieved depending on the temporal scope (e.g., breakfast is 

more likely to be recalled when considering yesterday than when reflecting on the past year). 

As the retrieval window widens, the nature of remembered content may shift—from specific 

to general, or from detailed to gist-like—to maintain efficiency.  

A similar adaptative mechanism may operate during the recall of specific events, 

though our findings suggest that scale invariance emerges only for events longer than 

approximately 10 min. For shorter events, remembering duration increased substantially with 

actual event length, suggesting that the level of detail in memory representations scaled—

though not necessarily linearly—with the duration of the original experience. In contrast, for 
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longer events, recall time stabilized, consistent with a shift toward a scale-invariant retrieval 

mode. One possibility is that individuals dynamically adjust the granularity of mental 

replay—"zooming in” on shorter events and “zooming out” on longer ones—to keep recall 

duration manageable (see also D’Argembeau, 2020). Future studies could test this hypothesis 

by asking participants to recall the same event at different temporal granularities (e.g., a 15-

min segment alone versus as part of a broader sequence) to determine whether the level of 

detail in recall flexibly adjusts to the duration of the target episode. 

Beyond event duration, several other characteristics influenced recall duration, 

including the novelty or familiarity of the event. Consistent with previous research showing 

better autobiographical memory for novel or unusual experiences (Antony et al., 2023; 

Bainbridge & Baker, 2022; Brewer, 1988; Finley & Brewer, 2024; Thomsen et al., 2015), we 

found that—after controlling for event length—remembering duration increased linearly with 

event unusualness, suggesting that novel events are recalled in a less compressed, more 

detailed manner. This aligns with the classic “novelty effect” in episodic memory (Tulving & 

Kroll, 1995), where novel and unexpected stimuli are prioritized during encoding, partly via 

dopaminergic-hippocampal interactions (Frank & Kafkas, 2021; Kafkas & Montaldi, 2018; 

Quent et al., 2021). Consequently, the sampling rate of information might be higher for novel 

events, allowing their temporal unfolding to be replayed in greater detail.3 This interpretation 

is consistent with a recent theoretical framework linking episodic memory compression to 

event novelty, which proposes that novel or surprising experiences are encoded in a relatively 

uncompressed format—preserving more episodic details—whereas familiar or expected 

 
3 It should be noted that familiarity can also enhance memory by facilitating encoding and reconstruction 

processes based on prior knowledge structures, such as schemas (Fernández & Morris, 2018; Gilboa & Marlatte, 

2017; Van Kesteren et al., 2012). One might therefore have expected a U-shaped relationship between 

familiarity and memory compression, in which both highly novel and highly familiar events lead to longer 

remembering durations, albeit via distinct mechanisms (see De Chastelaine et al., 2017; Kafkas & Montaldi, 

2014; Quent et al., 2021, for evidence that novelty and familiarity engage different mnemonic functions). 

However, in the present study, we did not observe a memory advantage for familiar events. 
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events are stored in a more compressed, schematic form (Nagy et al., 2025). This variable-rate 

encoding is thought to optimize the trade-off between conserving memory resources and 

retaining information useful for future learning.  

In this study, we distinguished between the familiarity of different event components: 

people, objects, and the surrounding environment. Our findings suggest that spatial familiarity 

or novelty influences memory for the event’s temporal unfolding more than familiarity with 

people or objects. Spatial context is a fundamental component of episodic memory (Bird & 

Burgess, 2008; Byrne et al., 2007; Hassabis & Maguire, 2007; Tulving, 2002), playing a key 

role in the neural representation of events and serving as a particularly effective retrieval cue 

(Robin et al., 2018). Exposure to spatial novelty has been shown to promote memory 

encoding (Horstmann & Herwig, 2016; Schomaker & Meeter, 2015) and to enhance memory 

consolidation (Cowan et al., 2021). The present findings align with this evidence, indicating 

that the temporal resolution of event representations increases when events occur in novel 

environments.   

In addition to novelty, events marked by a high degree of change or unpredictability 

were associated with longer remembering durations. This finding is consistent with research 

demonstrating that contextual change and prediction error shape the temporal structure of 

memory (Clewett et al., 2019; Kurby & Zacks, 2018; Zacks, 2020). According to event 

segmentation theory, continuous experience is divided into meaningful units marked by event 

boundaries, often triggered by prediction errors (Zacks et al., 2007, 2011)—as reflected in our 

unpredictability ratings. Significant changes in location, actions, or people—regardless of 

predictability—can also signal boundaries (Clewett et al., 2019; Clewett & Davachi, 2017; 

Kurby & Zacks, 2008), as captured by our change ratings. Our findings suggest that both 

unpredictability and change enhance the temporal resolution of memories, possibly by 

promoting finer event segmentation during encoding. 
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Another factor that influenced remembering duration was rehearsal: the more an event 

was rehearsed, the richer and more detailed its unfolding was represented. The beneficial 

effect of rehearsal on memory is well established (Greene, 1987; Martin et al., 2022; Rubin et 

al., 2003; Thomsen et al., 2015). Repeated reactivation may strengthen the links between 

successive slices of experience that form the event’s temporal structure, thereby enhancing 

memory for its unfolding. However, rehearsal can also promote memory updating through 

reconsolidation processes (Elsey et al., 2018), sometimes leading to distortions or the 

incorporation of inaccurate details (Chan & LaPaglia, 2013; St. Jacques & Schacter, 2013). As 

our study did not assess memory accuracy, we cannot exclude the possibility that recalled 

events included some false or altered elements. 

Regarding the role of emotion, we found that the unfolding of events was represented 

in more detail for positive than neutral events. This finding aligns with previous studies 

showing better autobiographical memory for positive events (Bainbridge & Baker, 2022; 

D’Argembeau et al., 2003; Shi et al., 2024; Thompson et al., 1996). By contrast, we are 

unable to draw conclusions about the effects of negative emotion or emotional arousal, as 

very few of the recorded events were negative or highly arousing. A recent study using videos 

under controlled laboratory conditions showed that negative emotion reduces the temporal 

compression of events in episodic memory (Colson et al., 2025). Whether this effect extends 

to real-life events remains an open question for future research. 

Social information is often well remembered—for example, images containing people 

are more memorable than those depicting natural scenes (Goetschalckx & Wagemans, 2019). 

Extending this line of research, we found that social content increased remembering duration, 

suggesting that the social nature of an event influences how its temporal unfolding is 

represented in memory. Notably, socially interactive events were associated with longer 

replay durations regardless of whether the individuals involved were familiar or unfamiliar. 
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While some previous research has reported better memory for events involving unfamiliar 

individuals (Bainbridge & Baker, 2022), our findings suggest that memory compression 

depends more on the degree of social engagement than on the familiarity of the people 

involved.  

Surprisingly, we did not find an association between the perceived importance of an 

event, or its relevance to personal goals, and the richness of its memory representation. This 

result is not unprecedented; previous studies have also reported that importance does not 

always predict memorability (Brown, 2023; Shi et al., 2024; Thomsen et al., 2015). However, 

our findings should be interpreted in light of the relatively short delay (2–4 days) between 

encoding and retrieval. Given this limited interval, it is possible that the events had not yet 

been consolidated into long-term autobiographical memory (Conway, 2005; Cowan et al., 

2024). As such, differences in event importance may only emerge over longer retention 

intervals, once events are more fully integrated into autobiographical knowledge (see 

Radvansky et al., 2022, for evidence of a shift in retention after approximately one week). 

Future research could test this possibility by extending the delay between encoding and 

retrieval.  

What mechanisms underlie variations in memory compression across different types 

of events? Evidence suggests that events are not remembered as continuous streams, but as 

sequences of discrete experience units, interspersed with temporal discontinuities in which 

less informative segments are omitted (Jeunehomme & D’Argembeau, 2023). A recent study 

investigated the origin of these omissions by comparing recognition performance for recalled 

versus unrecalled moments, showing that both encoding and retrieval processes contribute to 

the discontinuities observed during event recall (Durocher et al., 2025). In light of this, the 

variations in temporal compression observed in the present study may reflect differences in 

how events are encoded, retrieved, or both.  
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One possibility is that events characterized by novelty, unpredictability, high levels of 

change, positive emotion, or social engagement are prioritized during encoding because they 

attract greater attentional resources. Attention fluctuates dynamically during naturalistic 

experiences (Hard et al., 2011; Kosie & Baldwin, 2019) and plays a key role in forming the 

units of experience that constitute episodic memories (Leroy et al., 2025). Enhanced attention 

during such events may increase the sampling rate of encoded information, leading to richer 

and less compressed memory representations of their unfolding. 

Another, not mutually exclusive, possibility is that event characteristics modulate 

retrieval processes. Some portions of events may have been encoded but not accessed during 

recall (Tulving & Pearlstone, 1966), resulting in shorter remembering durations and greater 

temporal compression. Supporting this idea, a recent study showed that people often engage 

in a skipping process during event recall—mentally jumping from one event boundary to the 

next rather than reconstructing the experience in full detail (Michelmann et al., 2023). Event 

characteristics may influence the extent to which an event is bypassed versus mentally 

replayed in detail, thereby shaping the richness of temporal memory representations. Future 

research should identify which specific features drive this process and elucidate the 

mechanisms through which they influence retrieval.  

The final contribution of our study was to examine the extent to which retrospective 

duration judgments are related to memory compression. While the importance of studying 

duration judgments in everyday life has been emphasized (Wearden et al., 2014), most prior 

research has relied on laboratory stimuli (e.g., words, sounds) and focused on short durations 

(Block et al., 2010). To our knowledge, no previous study has directly examined whether the 

perceived duration of real-life events is linked to their degree of temporal compression in 

memory (but see Jeunehomme & D’Argembeau, 2019). Our results show that, beyond an 

event’s actual duration, the richness of its unfolding in memory modulates retrospective 
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timing: events are judged to have lasted longer when they are more extensively recalled. This 

result aligns with memory-based models of time perception, which propose that retrospective 

duration judgments are driven by the amount and complexity of retrieved content (Block & 

Reed, 1978; Ornstein, 1969; Poynter, 1983; Roseboom et al., 2019). In particular, our results 

support the contextual-change hypothesis (Block & Reed, 1978), which posits that the 

subjective duration of past events depends on the amount of contextual change (e.g., in 

environment, internal state, or activity) stored in memory. 

A potential limitation of the present study is that participants were actively involved in 

the event recording procedure, which may have influenced encoding by introducing factors 

such as the intentional organization or selection of events (Nicolás et al., 2021). Although 

participants were unaware of the subsequent memory task, they may have paid greater 

attention to the events they chose to record. However, because recording conditions were 

consistent across all events, any attentional or selection bias would likely have affected all 

events similarly. Therefore, relative comparisons between events remain valid and 

informative, despite this potential influence of the recording procedure.   

In conclusion, the present study demonstrates that the temporal compression of real-

life events in memory is shaped by both event duration and specific event characteristics. 

Remembering duration increased steeply with event length for events lasting up to ~10 min, 

then plateaued—suggesting that compression becomes more pronounced beyond this 

threshold. For longer events, retrieval may follow a scale-invariant pattern in recall rates, 

similar to what has been observed for extended autobiographical periods. Beyond event 

duration, characteristics such as novelty, unpredictability, positive emotion, social 

engagement, and degree of change significantly influenced how richly events were 

represented. Events high in these characteristics were associated with less temporal 

compression, indicating more detailed recall of their unfolding. Together, these findings offer 
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new insights into how the temporal course of real-life experiences is represented in episodic 

memory. An important avenue for future research will be to investigate how these effects 

evolve over longer retention intervals, as events become more fully integrated into 

autobiographical memory. 
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